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BBenenue

[Ipeayiaraemoe MeTOAUYECKOE MOCOOUE pealn3yeTcsl MPU HCIOIb30BAHUU
yueOHukoB «buonorusa. 10 kmacc» m «buosorus. 11 kmace» moj pepgakuuen
akanemuka B.B. Ilaceunuka (cepusi «Jlunusa »xu3Hu»). [laHHoe mnocoOue
pa3paboTaHO B COOTBETCTBUU C TpeOoBaHUsIMU DeepallbHOTO TOCYAapCTBEHHOTO
00pa30BaTeILHOTO CTAaHIApPTa CPEAHETO OO0Iero oOpa3oBaHUS M HAa OCHOBAHHUH
MPUMEPHONH OCHOBHOM 00Opa3oBaTEIbHOW MpPOTpaMMbl MO OHOJIOTUM HA YpPOBHE
cpeaHero oOiiero oOpa3zoBaHusi paboued mporpamMmbl mo Ouosioruu st 10—11
KJIACCOB 111 0230BOr0 YPOBHS.

Kypc «buonorusa. 10—I11 «macce» (0a30BbIii  ypOBEHb) JIOTHUECKH
IPOJOJKAET pacKpbIBaTh cojepkaHue Kypca «buomorus. 5—9 kimacchi».
N3yuyenue kypca «buonorus. 10—11 kmacce» (0a30BbIid YPOBEHB)», KaK OJIHOTO
U3 KOMIIOHEHTOB NpeaMeTHON obsacTu «EcTecTBeHHbIE HAYyKW», JOJIKHO BHECTU
BKJIaJl B oOecrieueHre (HOPMUPOBAHMS y YHAIIUXCA OCHOB IEJIOCTHOM Hay4HOU
KapTUHBI MUpa, TOHMMaHUS B3aUMOCBSI3M M B3aMMO3aBHUCHUMOCTU €CTECTBEHHBIX
HayK. OH MOKa3bIBaeT MOHMMAaHHUS BIUSHUE €CTECTBEHHBIX HAYK HA OKPYKAIOLILYIO
Cpelly, SKOHOMHYECKYIO, COLMAIBHYI0O M 3THYECKYIO Cc(]epbl AesTeIbHOCTH
qesioBeKa. V3ydeHHe JaHHOTO Kypca CO31a€T yCJIOBUS JUIsl Pa3BUTUS HABBIKOB
y4eOHOH, MTPOEKTHO-UCCIEAOBATEIbCKOM, 3KCIEPUMEHTAIBHOW UM TBOPYECKOU
NEATEeIbHOCTH, MOTHUBAIlMM OOydYaloIIMXCd K CaMOpa3BUTHIO. A Takke
croco0CTByeT (OPMHUPOBAHUIO YMEHHIM aHAJIU3UPOBATH, OIIEHUBATDH, MMPOBEPITH U
000011aTh HAYYHYIO0 HHPOPMAITHUIO.

OcHoBHOE coaep:xkanue Kypca «buomorus. 10—11 knaccen» HanpaBiieHO Ha
JOCTH)KCHHE BBIMMYCKHUKAMU IUJIAHUPYEMBIX PE3YIbTATOB: 3HAHWM, YMEHUH,
HABBIKOB, KOMIETEHIIM M KOMIIETEHTHOCTEH, OIpENeNsieMbIX JIUYHOCTHBIMU,
CEeMEIHBIMU, O0IIECTBEHHBIMH, TOCYAaPCTBEHHBIMH.

[IpeacraBieHHble B MNOCOOMM METOAMYECKHUE PEKOMEHJALUU OKaXyT
MPAKTUYECKYI0 TIOMOIIh YYHTENI0 B TUIAHHUPOBAHWU YYEOHOrO0 MaTepHayia mpu
n3yueHnn kypca «buonorusa. 10—11 knacce». OHU OPUEHTHPYIOT YUMTENS Ha
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peanuzauuto TpedoBanuil ®I'OC CIIO u nocTuKeHUE IUIAHUPYEMBIX PE3YJIBTATOB,
Opranu3aiuio paboTbl B paMKax (POPMHUPOBAHUS YUTATEIHCKONH KOMITETECHIIMH. A
TaK)Ke TIO3BOJISAT IIPOBECTH pa3Hble (OPMbI yUeOHO-TI03HABATEIBHON AESITEIbHOCTH
IIKOJIbHUKOB.

Jlis ynoOcTBa paboThl yunuTENsl B TOCOOMU CONEPIKUTCS KIACCHBIN XKypHaI,
B KOTOPOM MOYKHO BBICTaBJISITh OLICHKH, OTME€YaTh OTCYTCTBYIOIIMX, 3aIIMCHIBATh
IIPOMACHHBIM MaTepuall W NPUMEPHBIE KOHCHIEKTHl YPOKOB. B KOHcmekTax
OIIpE/IEeIEHBI 33J]a4M YPOKa; OTMEUEHO yueOHOe 000pyI0BaHKE; TAETCS MPUMEPHOE
COJIEp)KaHUE YpPOKa C y4ETOM METOJAMYECKHX NMPUEMOB OOYUEHUS; MPEIJIaracTcs
nomaiHee 3aganue. OTIeabHO, B COOTBETCTBUM C TEMAaMU YPOKOB, JUJISl YUHMTEIS
noo0paH JIOMOJIHUTEIbHBIA MaTepuaj, KOTOPBIM MO3BOJIUT Pa3HOOOpa3uTh
00s3aTENIbHOE COJAEpP)KaHUE;, AKTUBU3UPOBATh IO3HABATENBHYIO JEATEIbHOCTh
YYaIUXCS ¥ Pa3BUTh UX UHTEPEC K MPEIMETY.

['myOokoMy yCBOEHMIO 3HAaHUH CHOCOOCTBYET II€JICHAIIPABICHHOE U
MOCJIEIOBATENbHOE  pEIICHHWE MO3HABaTEIbHBIX 3a7ad, (QOPMHUpPOBAHUE ¥
IIKOJIBHUKOB TMPAaKTHYECKUX yMmeHud. Ha kaxaom ypoke mpemryCcMOTpPEHO
NPUMEHEHUE PA3JIMYHBIX METOAOB, MNPUEMOB U cpeAcTB oOyueHus. Kak
MOKa3bIBaCT MpaKTUKa, 0osiee 1eIecoo0pa3Ho 00ydeHHe, TP KOTOPOM ydaIluecs
CaMOCTOSITENIbHO MPUXOJAT K MPAaBUIBHBIM BBIBOJIAM, YTO CIIOCOOCTBYET MEPEXOAY
UX 3HaHUH B yOexxaeHus u (OpMUPOBAHUIO OUOJIOTHYECKOTO MBIIIJICHUS.

Ba)XxHBIM CTPYKTYpHBIM KOMIIOHEHTOM YpPOKa SIBJISIETCS aHAJIU3 PE3yJIbTaTOB
y4eOHOM JNIeATEeNbHOCTH IIKOJIBHUKOB. C 3TOM MLENbl0 YYHUTENI0 HEO0OXOAMMO
CUCTEMATUYECKHU MOJBOAUTH UTOTU YPOKa, KOMMEHTUPOBATh Pad0OTy ydaluxcs Mo
YCBOCHHUIO 3HAHUU W OBJIAJCHHUIO YMEHUSAMHU. B momomp ydurtenro s aHaiau3a
pE3yNbTaTOB MO3HABATENLHOM JEATEIbHOCTH Yy4alluxcsi B IOCOOMU TaK Ke

OTBCACHO CIICHHHNAJIBHOC MCCTO.



O01mue MeToAMYECKHE YKA3aAHU A

VYyeobnsiit npenmer «buosiorus» 3aHUMaeT BaXKHOE MECTO B (DOPMUPOBAHUU
HAYyYHOW KapTWUHBI MHpa; (DYHKIMOHAIBHOM TpaMOTHOCTH, HEOOXOTUMON IS
MOBCEIHEBHOM >KM3HU; HABBIKOB 3JJ0POBOrO0 M 0OE€30MacHOro sl 4YeJoBeKa U
OKpyXaroleni cpeipl o0pa3a >KU3HHM; HKOJIOTHYECKOTO CO3HAHMS; LEHHOCTHOTO
OTHOUIEHUS K )KUBOW MPUPOJE U YETOBEKY; COOCTBEHHOM MO3UIIMHU MO OTHOLIECHUIO
K Ouonoruveckoil mHpopmalum, nojydaeMond U3 pa3HbIX UCTOYHUKOB. M3yueHue
Ovonoruu  co3maer  yciaoBus Il (QOPMHUpPOBaHMS Yy OOyYarOIIMXCS
UHTEIJICKTYalbHBIX, TPAKIAHCKUX, KOMMYHUKAIIMOHHBIX M HH()OPMALIMOHHBIX
KOMIICTCHIUN.

Ha 6azoBom ¢opmupoBanue y oOydarolmuxcs HAy4YHOTO MHUPOBO33PEHUS,
OCBOCHHS OOILIEHAy4YHBIX METOJOB M MPAKTUYECKOrO NPUMEHEHHS HayYHBIX
3HAHMM  OCHOBAaHO  HA  MEXNPEIAMETHBIX  CBA3SAX C  I[peaMeTaMu
€CTECTBEHHOHAYYHBIX 00JIacTel, MATEMAaTUYECKUX U TYMaHUTAPHBIX HayK.

OcBoeHue nporpamMmsl MO0 OHMOJIOTMH OOECIIEUYMBAET OBJIAJICHHE OCHOBaMHU
y4eOHO-UCCIEI0BATENbCKOM  JAEATENBHOCTH, HAyYHBIMA METOAAMH  PELICHUS
Pa3UYHBIX TEOPETUUECKUX U MPAKTUYECKUX 3a/1a4.

N3yuenune Ouosioruu Ha 0a30BOM YPOBHE OPHUEHTHUPOBAHO Ha OoOecrieueHue
o01reo0pa3oBaTeabHON U OOIIEKYJIBTYPHON MOATOTOBKY BBIITYCKHUKOB.

Nzyuyenne kypca «buonorus» m0JKHO CHOCOOCTBOBATH JIOCTHIKEHUIO
00y4aroLUMUCS CIEAYIOIUX PE3yJIbTaTOB:

—  JIUYHOCMHBIX, BKIIIOYAIOIIUX TOTOBHOCTh M CHOCOOHOCTH OOyYarouiuxcs K
CaMOpAa3BUTHUIO M JMYHOCTHOMY CaMOOIPENEICHUIO; LIeJICHAIIPABICHHOM
[O3HABATEJIbHOM JEATENBHOCTH;  CHCTEME 3HAYUMMBIX COLUAJIBHBIX H
MEXJIMYHOCTHBIX ~ OTHOILIEHUH; ILIEHHOCTHO-CMBICJIOBBIM  YCTaHOBKAaM,
KOTOPBIE OTPAKAIOT JUYHOCTHBIE U TPAKTaHCKUE MO3ULIUU B JEATEIBHOCTH,
IPaBOCO3HAHUE, IKOJIOTUUYECKYIO KYJIbTYPY;

—  MemanpeomemHmbix, BKJIFOYAIOITUX OCBOCHHbIE oOy4JaromMMucs
MEXMPEIMETHbBIE TOHATHUS W YHUBEpCAJbHblE y4yeOHbIE  JIEHCTBUS
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(peryisTUBHBIC, TMO3HABATENbHBIE, KOMMYHUKATHUBHBIE), CIOCOOHOCTh HX

WCIIOJIb30BAaHUSI B TO3HABATEJIBHOM M COLMAJIBHOW NPAKTUKH, IS

IIOCTPOEHUSI MHAMBHUYaIbHOM 00pa30BaTEIbHON TPAeKTOPUU; BIAJICHUS

HaBBIKAMHM  y4E€OHO-HCCIIEOBATENIbCKOM, TMPOEKTHOW H  COLMAJIBHOU

JESTEIbHOCTH; B OpraHU3alMi YYEOHOr0 COTPYIHHUYECTBA C NEAAroraMu U

CBEpPCTHUKAMUY;

—  npeomemmubiX, BKIIOUYAIOUINX OCBOCHHBIC OOYYAIOIIMMHUCS B XOJ€ U3YUCHHUS
y4eOHOro TMpeaMeTa YMEHUs, TOJIMYUTENbHBIC Ui JaHHOW MpeIMETHOU
o0jacTu; BHUABI AEITEIBHOCTU IO TOJYYEHUIO HOBBIX 3HAHMW B paMKax
y4eOHOro MpeAMeTa U UX MPUMEHEHUS B YYEOHBIX, YUYEOHO-IIPOCKTHBIX U
COLIMAJIBHO-IIPOEKTHBIX CUTYaLHSX.

Jluunocmuvle pe3ynomamsl 00AHCHBL OMPAANCAND .

1) poccuiickyro TpaKJaHCKYIO HJIEHTUYHOCTb, MATPUOTH3M, YBAXKEHUE K
CBOEMY HapoJly, YyBCTBO OTBETCTBEHHOCTH Iepel PoamHO#, ropaocts 3a CBOH
Kpail U cBoro PoauHy, mpoluioe M HACTOAILIEE MHOTOHAIMOHAIBHOIO Hapoja
Poccuu, yBaskeHHe K rocy1apCTBEHHbIM cUMBOJIaM (Tep0, (iar, TUMH);

2) rpaX/IaHCKYI0 TIO3MIMIO KaK aKTHMBHOIO M OTBETCTBEHHOIO 4JIEHA
POCCHICKOTO OOIIECTBA, OCO3HAIOIIETO CBOM KOHCTUTYLIMOHHBIE TMpaBa U
00513aHHOCTH, YB@)KAIOILETO0 3aKOH M IPaBOMOPSAOK, 00JaJalo0IIero 4yBCTBOM
COOCTBEHHOI'O0  JIOCTOMHCTBA; OCO3HAaHHO MPUHUMAIOUIETO  TPaJULMOHHBIE
HallMOHAJIbHBIE U OOIIEYETOBEYECKUE TYMAHHCTHUYECKHME U JEMOKpPaTHYECKUE
LIEHHOCTH;

3) TOTOBHOCTH K cilTy>keHut0 OTE4YeCTBY, €0 3alluTe;

4) chopMHUPOBAaHHOCTH MUPOBO33PEHUSI, COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSl HAYKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUAJore
KYJBTYD, a TAKXKE Pa3InUHbIX (OPM OOIIECTBEHHOTO CO3ZHAHUS;

5) chopMUPOBAHHOCTb OCHOB CaMOpPa3BUTHsI M CaMOBOCIIUTAaHUS B
COOTBETCTBUM C OOIIEYETOBEUECKUMH LIEHHOCTAMH W HJieallaMU TPaxAaHCKOTO
o0IIecTBa; TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOSITENIBHOM, TBOPYECKOW H

OTBETCTBEHHOM ACATCIIBHOCTH,



6) TOJIEpaHTHOE CO3HAHWE M IOBEACHUE B MOJUKYJIBTYPHOM  MHPE;
TOTOBHOCTh U CIIOCOOHOCTh BECTH JUAJIOT C APYTUMU JIOJbMHU, TOCTUTATh B HEM
B3aMMONIOHUMAHMS, HAXOAUTH OOIIHE 1IeJIM U COTPYAHUYATD ISl UX JOCTUXKEHUS;

7) HaBBIKH COTPYJHUYECTBA CO CBEPCTHUKAMHU, I€TbMHU MJIA/IIIErO BO3pacTa,
B3pOCIBIMM B 00Opa3oBaTeNbHOM,  OOIIECTBEHHO  TIOJIE3HOM,  Y4eOHO-
UCCJIeI0BATENHCKON, TPOSKTHOU U APYTUX BUJIAX IESITEIbHOCTH;

8) HPAaBCTBEHHOE CO3HAHWE W I[IOBEJEHUWE Ha OCHOBE YCBOCHHS
0O0IIIEYeNIOBEYECKUX [IEHHOCTEH;

9) rOTOBHOCTh W  CIIOCOOHOCTH K OOpa3oBaHHMIO, B TOM YHUCJE
caM000pa30BaHUIO, Ha MPOTSHKEHUH BCEH >KM3HM, CO3HATEIHLHOE OTHOIIECHHE K
HEIMPEPHIBHOMY O0pPa30BaHUIO KaK YCIOBUIO YCIEHIHOW MpodecCHoHaNbHON U
OOIIECTBEHHOU JICATCIILHOCTH;

10) acTeTrUecKoe OTHOIIEHUE K MHUPY, BKIIIOYAsi ICTETUKY ObITa, HAYYHOE U
TEXHUUYECKOE TBOPUECTBO, CIIOPT, OOIIECTBEHHBIE OTHOILLICHUS;

11) npunaTHe U peanu3aluio EHHOCTEW 30pOBOro U Oe30macHoro odpasa
KU3HHM, TOTPEOHOCTH B (DU3UYECKOM CAMOCOBEPIICHCTBOBAHUM, 3aHATHUSIX
CIIOPTUBHO-037I0POBUTEIHPHON JIEATEIHHOCTHIO, HEMPUATHE BPEIHBIX IPHBBIUCK:
KypeHHUsi, yIoTpeOJIeHUs aJIKOT 0I5, HAPKOTUKOB,;

12) 6epexkHOE, OTBETCTBEHHOE U KOMIIETEHTHOE OTHOIIICHHUE K (PU3UIECKOMY
U TICUXOJIOTHYECKOMY 3J0pPOBBIO, KaK COOCTBEHHOMY, TaK W APYTHUX JIOJCH,
YMEHHUE OKa3bIBATh MEPBYIO MTOMOIIIb;

13) oco3HanHbIi BEIOOp OyAyliiei mpodeccun U BO3MOKHOCTEHN peanu3aiuu
COOCTBEHHBIX  JKM3HEHHBIX IUUIAaHOB; OTHOIIEHHE K MpodeccHoHaIbHOU
JESATETLHOCTH KaK BO3MOXKHOCTH y4YacTHS B PEIICHUU JIMYHBIX, OOIIECTBEHHBIX,
roCyJIapCTBEHHBIX, OOIIICHAIMOHATBHBIX MPOOJIEM;

14) chopMHPOBAHHOCTH SKOJOTUYECKOTO MBINIJICHUS, TIOHUMAHUS BIUSHUS
COIMAJIbHO-DKOHOMHYECKHUX TPOIECCOB HAa COCTOSIHUE MPUPOJIHON U COIMATBLHOM
CpeIbI; MPHOOPETEHUE OIBITAa SKOJIOTO-HANPABIEHHON ACSITEIbHOCTH;

15) oTBETCTBEHHOE OTHOIIEHHE K CO3/IaHUIO0 CEMbH HAa OCHOBE OCO3HAHHOI'O

IIPUHATUS LIEHHOCTEN CEMENHON KU3HH.



Memanpeomemmuvie pe3yibmamvl O0IHCHbL OMPANCAMND .

1) ymeHue camMOCTOSTENBHO ONPENENATh UEIU AEATEIbHOCTH U COCTaBISAThH
IJIAHbl  JIEATEIIBHOCTH; CAMOCTOSITENIBHO OCYIIECTBIATh, KOHTPOJHMPOBATH U
KOPPEKTUPOBATH JEATENBHOCTD; HMCIIOJIB30BATH BCE BO3MOYKHBIE PECYPCHI IS
JOCTUKEHHUS TIOCTaBIICHHBIX IE€JEM W pealn3aluy IUJIAHOB JAESATEIbHOCTH;
BBIOMPATH YCIEIIHBIE CTPATETUH B PA3JIMYHBIX CUTYAIIUSIX;

2) yMeHHe NPOAYKTHMBHO O0IIATHCS M B3aHMOAEHCTBOBATH B IPOLIECCE
COBMECTHOM  JESATEIbHOCTH, YYUTHIBAThb MO3WLIMH  JPYTUX  YYaCTHUKOB
NeSTeNIbHOCTH, 3G (HEKTUBHO pa3periaTb KOH(DIUKTHI,

3) BajicHUe HaBbIKAMU I[I03HABATENIbHOW, Y4E€OHO-HCCIIENOBATEIbCKON U
IPOEKTHON JEsTeNbHOCTH, HAaBBIKAMU Ppa3pelICHUs] Mpo0sieM; CIOCOOHOCTb U
TOTOBHOCTB K CAMOCTOSITEIbHOMY ITOMCKY METOJIOB PEIICHHS MPAKTUYECKUX 3aad,
IIPUMEHEHUE PA3IMYHBIX METOOB MO3HAHUS;

4) TOTOBHOCTh M CHOCOOHOCTHP K CaMOCTOSITENIbHOM HH(OPMALIMOHHO-
M03HABATEJILHOM JI€ATEIbHOCTH, BKIIIOUas YMEHUE OPUEHTUPOBATHCS B PA3IMUHBIX
UCTOYHHUKAX HHGPOpMAIIUM, KPUTUYECKH OILICHMBaTh W HWHTEPIPETHUPOBATH
MH(OpPMAIUIO, TOJIYYAEMYIO U3 PA3IMYHBIX HCTOYHUKOB;

5) ymenue UCII0JIb30BaTh cpencTaa UH(OPMAITMOHHBIX U
KOMMYHUKAIIMOHHBIX TexHosoruil (mamee — WMKT) B permeHun KOTHUTHBHBIX,
KOMMYHUKATHUBHBIX M OPTaHU3ALMOHHBIX 3aJad € COOJIOJeHUuEM TpeOoBaHUI
HPrOHOMUKHU, TEXHUKH 0€30M1aCHOCTH, TUTUEHBI, PECYPCOCOEPEKEHMS], TPABOBBIX U
ATUYECKUX HOPM, HOPM UH(OPMAIMOHHON O€3011aCHOCTH;

6) yMeHHE OIpeAeNiaTh Ha3HAYeHHEe M (DYHKIMU Pa3IMYHBIX COILMATbHBIX
WHCTHUTYTOB;

7) yMEHUE  CaMOCTOATENIBbHO OLUEHHWBaTh W  MPUHUMATh  PEIICHUS,
ONPEIENSIIONIUE CTPATETUIO MOBEJIECHU, ¢ YUETOM I'PAKJAHCKUX U HPaBCTBEHHBIX
IICHHOCTEH;

8) BiajieHHe SA3BIKOBBIMH CPEACTBAMU — YMEHHE SICHO, JIOTMYHO M TOYHO

H3JIaratb CBOIO TOUKY 3pPpCHUsA, UCITIOJIB30BATh d/ICKBATHBIC SA3BIKOBBIC CPCJICTBA,



9) BnaneHue HaBbIKAMU [IO3HABATENbHOW pedieKkcuu Kak OCO3HAHUS
COBEPIIAEMBIX JIEUCTBUM M MBICIUTENIbHBIX MPOLECCOB, HMX PE3yJbTaTOB H
OCHOBAHWM, TPAHUL] CBOETO 3HAHWS U HE3HAHMWsI, HOBBIX ITO3HABATEIbHBIX 337a4 U
CPEIICTB UX JOCTUKEHUS.

[IpenmeTtHbie pe3ynbTaThl U3yueHus Kypca «buonorus. 10—11 knacce» Ha
0a30BOM ypoBHe JOJUKHbI OBITb OpPHUEHTHPOBaHbI Ha  oOecredyeHue
IPEUMYIIECTBEHHO O0IIe00pa3oBaTeIbHON U OOLIEKYJIbTYpPHOM MOATOTOBKH U
O0JIHCHBI OMPANCAMND:

1) chbopMUPOBAaHHOCTh TMPEACTABICHUH O POJIU U MecTe OHOJOTHUHU
B COBPEMEHHON HAy4yHOM KapTHHE MuUpa; I[OHUMaHUE poJid OHUOJIOrUHU
B (POPMUPOBAHUM KPyrozopa M (YHKIUMOHAIBHOM TIPaMOTHOCTH YEJIOBEKa s
pElIeHHs IPAKTUYECKUX 3a/a4;

2) BlIaJIcHUE OCHOBOTOJATAIONIMMHU TOHSATUSMU U TPEJICTABICHUSIMHU
0 )KUBOM TIpUpOJAE, €€ YPOBHEBOM OpraHU3alid U 3BOJIOLMH; YBEPEHHOE
M0JIb30BaHUE OMOJOTMYECKON TEPMHUHOJIOTUEN U CUMBOJINKOM;

3) BiazieHue OCHOBHBIMHM METOJaMH HaAYYHOI'O [TO3HAHUS, UCIOIb3yEMbIMU
pu OMOJIOTMYECKUX HCCIEAOBAHMUIX JKUBBIX OOBEKTOB U 3KOCHCTEM:
ONHCaHue, U3MEpPEHHe, MPOBEJIeHUE HAOJIOJCHUI; BbISIBICHUE U OLICHKA
AHTPOITOT€HHBIX U3MEHEHHUI B IPUPOJIE;

4) chbopMUPOBAHHOCTh YMEHUU OOBSICHATH PE3yJbTaThl OMOJIOTUYECKUX
HKCIIEPUMEHTOB, pEIIaTh AIEMEHTapHbIE OMOJIOTMUECKHE 3a/1aUH;

5) chopMHUpPOBAHHOCTH, ~ COOCTBEHHOM  TO3WMIIMM 1O  OTHOIIEHUIO
K Ouosiorndyeckoi  umHpoOpMaIMy, MOJy4aeMOM U3  pa3HbIX HMCTOYHHUKOB,
K IVI00AJIbHBIM SKOJIOIMUYECKUM MPOoOIeMaM U MyTSAM UX PEIICHUS.

Pe3ynbTaThl  BBINOJHEHUS  WHAMBHUAYAJIBHOIO0  MPOEKTA  O0JJHCHUbL
ompasicamy:

—  copMHPOBAHHOCTH HaBBIKOB KOMMYHUKATUBHOM, y4e0HO-

UCCIIeI0BATENbCKON AESTENBHOCTH, KPUTUYECKOTO MBIIILICHUS;

—  CIIOCOOHOCThH K  HHHOBAIIMOHHOM, AHAJIMTUYECKOM, TBOPYECKOMU,

HHTCJ’IJ’ICKTY&HBHOﬁ ACATCIIBHOCTH,



—  cOpMHUpPOBAHHOCTH HABBHIKOB MPOEKTHOM JEATENBHOCTH, a TakKke
CaMOCTOSITENIbHOTO TMPUMEHEHUS TPUOOPETEHHBIX 3HAHUM M CIOCOOOB
JEUCTBUM NP pELIEHUH pa3IM4YHBIX 3aj]a4, UCHOJb3ysl 3HAHUS OJHOTO WU
HECKOJIBKMX yYEOHBIX NPEAMETOB WIN IPEIMETHBIX 001acTel;

—  CHOCOOHOCTh  IOCTAHOBKM LEIW U (OPMYJIHMPOBAHHUS  THUIOTE3BI
UCCIIEJIOBaHMs, IUIAHUPOBAaHUA pPaOOTBl, OTOOpPa W  HMHTEPHpPETALUU
HEOO0XOUMOMN UHpOopMaIuH, CTPYKTYpUPOBAHUSA apryMeHTaluu
pE3yNbTaTOB HCCIEAOBAHUS HAa OCHOBE COOpaHHBIX JAaHHBIX, MPE3CHTALUU
pE3yJIbTaTOB.

B pesynbrare u3zydyeHus Kypca OMOJIOTMM Ha YPOBHE CPEIHErOo OOIIEero
00pa30BaHUsl BBIITYCKHUK Ha 6A3080M YPOGHE HAYYUMCAL:

— pacKpbIBaTh Ha MpUMEpPAX poJib OMOJIOTMU B (POPMHUPOBAHMM COBPEMEHHOU
HAay4YHOUW KapTHUHBI MUPA U MIPAKTUYECKON AEATEIBHOCTH JIIOIEH;

— TIOHMMaTh M OIKCHIBAaTh B3aMMOCBS3b MEXKIYy ECTECTBEHHBIMH HAyKaMU:
ouonoruen, QU3MKON, XUMHEH; YCTaHABIMBAThb B3aUMOCBS3b IPUPOIHBIX
SIBIICHUI;

— T[IOHUMAaTh CMBICI, pa3jinyaTh M ONMUCHIBATh CHUCTEMHYIO CBSI3b MEXIY
OCHOBOIIOJIAraloMMH OMOJIOTMUYECKUMHU TOHATUSAMU: KIJIETKa, OpraHu3M, BUJ,
sKocucTeMa, orocdepa;

— WCHOJb30BaTh OCHOBHBIE METOJbl HAy4HOrO IIO3HAaHHUS B  y4EOHBIX
OMOJIOTMUECKUX HCCIEAOBAHUAX, MPOBOAUTH SKCIEPUMEHTHl MO H3YYECHHIO
OMOJOTUYECKUX OOBEKTOB U SIBICHUH, OOBSICHSTH PE3yJIbTaThl SKCIIEPUMEHTOB,
aHAIIM3UPOBATh UX, POPMYIHUPOBATH BHIBOIBL;

— (¢dopMynupoBaTh THUIIOTE3bl HA OCHOBAaHUM MPEUIOKEHHON OHOJIOTHYecKOn
uH(GOpMaIK U NIpeAiaraTb BApUaHThl IPOBEPKHU TUIIOTES;

— CpaBHHUBaTh OMOJOTUYECKHE OOBEKTHI MEXKIY COO0M MO 3aJaHHBIM KPUTEPHSIM,

ACJIaTb BBIBOJAbI 1 YMO3AKIIIOUYCHHUS Ha OCHOBC CPAaBHCHUSI,
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000CHOBBIBaTh E€IUHCTBO JKUBOM M HEXKUBOW MPUPOJABI, POJCTBO KHUBBIX
OpraHu3MOB, B3aUMOCBSI3U OpPraHW3MOB M OKpYKalolllel cpeAbl Ha OCHOBE
OMOJOTHYECKUX TEOPHIA;

MPUBOJIUTH MPUMEPHI BEIIECTB OCHOBHBIX TPYII OPraHUYECKUX COCIUHECHUI
KJIETKHU (O€JIKHU, KUPBI, YTIIEBOIbl, HYKJIICUHOBBIE KUCTIOTHI);

pacro3HaBaTh KJIETKU (MPOKAPUOT U DYKAPUOT, PACTCHUN U KUBOTHBIX) IO
OTNMCAHUIO U Ha CXEMaTUYECKUX M300pAKEHUSX; YCTAHABIMBATH CBSA3b MEXKIY
CTPOCHHMEM ¥  BBINOJHAEMBIMH  (DYHKIUSIMH  KOMIIOHEHTOB  KJIETKH,
000CHOBBIBaTh MHOT'OO0Opa3HE KJIETOK;

pacro3HaBaTh MNOMYJISIIUIO U OMOJIOTMYECKUM BU] IO OCHOBHBIM MPU3HAKAM;
CpPaBHUBATh CIIOCOOBI JICTICHUS KJIETKU (MUTO3 U MEH03);

OMUCHIBaTh (DEHOTUN MHOTOKJIETOYHBIX PACTEHHUW U JKUBOTHBIX  TO
MOP(OIOTHUUECKOMY KPUTEPHIO;

00BSICHATH MHOTOOOpa3ue OpraHnu3MOB, IPUMEHSISI SBOJIOIIMOHHYIO TEOPUIO;
KJIacCU(UIIUPOBATh OMOJIOTHYECKHE OOBEKTHI, Ha OCHOBAHUU OJHOTO WIIU
HECKOJIbKUX CYIIECTBEHHBIX MPU3HAKOB (TUIBI MUTAHUS, CIIOCOOBI JBIXaHUS U
Pa3MHOXXEHUS, 0COOCHHOCTH Pa3BUTHS);

OOBSICHSITH MPUYMHBI HACTEACTBEHHBIX 3a00JI€BaHUM;

BBISIBJISITh M3MEHUYMBOCTH Y OPraHU3MOB; OOBSCHATH MPOSIBJICHHUE BHJIOB
W3MEHYMBOCTH, HCIOJIb3YySl 3aKOHOMEPHOCTH W3MEHUYMBOCTH; CpPaBHUBATh
HACJICJICTBEHHYIO Y HEHACJICICTBEHHYIO U3MEHUYUBOCTH;

BBIABJISITE MOp(osoruueckue, (Gpu3noaorudeckue, MoBeICHUYECKUEe aaanTaiuu
OpraHu3MOB K CpeJie OOUTaHUS U ICUCTBUIO IKOJIOTUUYECKUX (PaKTOPOB;
COCTaBJISAITh CXEMbl TMEPeHOCa BEIIECTB W HSHEPrUU B IKOcUcTeMme (1ienu
MUTaHUA);

MPUBOJUTH J10KA3aTEIbCTBA HEOOXOJIUMOCTH COXpPaHEHHs OuopaszHOoOOpas3us
JUISl yCTOMYHUBOTO Pa3BUTHUS U OXPaHbl OKPYKAIOIIEH CPeIbl;

OMPENIENATh MOJIETb SKOJOTUYECKH MPABWIHHOTO MOBEJACHUS B OKPYKarolen

cpene;
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OLICHHMBATh JIOCTOBEPHOCTH OWOJIOTHUYECKON WHGPOpMAIUU, TOJYyYEHHOU U3
pPa3HBIX  HMCTOYHUKOB, BBIACIATh HEOOXOAUMYIO  HMHPOPMALAIO IS
MCIIOJIb30BaHus €€ B y4eOHOH 1eATeIbHOCTH U PEIICHNN PAKTUUECKUX 3a/a4;
NPEJCTaBIATh OWOJIOTUYECKYI0 HH(POPMAIMI0O B BHUAE TEKCTa, TaOIMUIIBL,
rpaduka, guarpaMMbl W J€NIaTh BBIBOJBI HA OCHOBAaHWU TMPEACTABICHHBIX
JAHHBIX;

OLICHUBATh pPOJb JOCTHKEHUN TE€HETHKH, CEIEKUHUH, OHOTEXHOJIOTMH B
PAKTUYECKOM JESITEIbHOCTH YelIoBeKa U COOCTBEHHOM JKU3HU;

OOBSICHATH  HETaTUBHOE  BIMSHUE  BEHIECTB  (QJIKOrojisi, HUKOTHHA,
HApPKOTHUYECKUX BEIIECTB) HA 3apO/IbIIIIEBOE PA3BUTUE YEIIOBEKA,

OOBSICHSTH MOCIEJCTBUS BIUSHUS MyTarcHoB,

OOBSICHSATH BO3MOXHBIE TPUYMHBI HACJICICTBEHHBIX 3a00JICBAaHUIA.

BrinmyckHUK Ha 0230BOM YPOBHE 1OIYYUN B03MOHNCHOCL HAYUUMBCAL:

JaBaTh HAy4yHOE OOBSICHEHUE OMOJIOTMYECKUM (haKkTam, IpoleccaM, sIBJICHUSM,
3aKOHOMEPHOCTSIM,  UCIIOJIb3ysl ~ OMOJOTrMYecKHe Teopuu  (KJIETOYHYIO,
SBOJIIOLIMOHHYI0), y4YeHHe O Ouocdepe, 3aKOHBI HACIEICTBEHHOCTH,
3aKOHOMEPHOCTH U3MEHYUBOCTH;

XapaKTEepU30BaTh COBPEMEHHBIC HAIpaBJICHUS B Pa3BUTUH OWOJIOTHH;
OMKCHIBATH MX BO3MOYKHOE HCIOJIb30BAaHUE B MPAKTUYECKON NEATEIbHOCTH
YeJI0BEKa;

CpaBHUBATH CIIOCOOBI JICTICHUS KJIETKH (MUTO3 U MEH03);

OLICHUBATh PE3YJIbTAThl B3aMMOJICUCTBUS YEJOBEKA M OKPYXKAIOIIEH Cpe.bl;
MIPOTHO3UPOBATh BO3MOJKHBIE TOCJIEJCTBUS JACSITEIBHOCTA 4YEJIOBEKa st
CYILIECTBOBAHMS OTJEIBHBIX OMOJIOTMYECKHX OOBEKTOB M IIEJIBIX MPUPOIHBIX
CO00111eCTB

pemiath 3ajaud  Ha mnoctpoenue (parmenta Bropod 1nenu JHK mo
npemnoxkeHHomy dparmenty nepsoit, uPHK (MPHK) no ygactky /JIHK;
pemaTh 3aJayd Ha IMOJACYET KOJMYECTBA XPOMOCOM B COMATHYECKUX U
MOJIOBBIX KJIETKAX, a TAKXK€ B KJIETKAxX Iepe]] HadajoM JeJieHus (Meno3a Win

MHUTO3a) U 10 €r0 OKOHYAHUU (J1JI1 MHOTOKJIETOYHBIX OPraHU3MOB);
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— pemaTh reéHeTUYECKUEe 3a/1a4yi Ha MOHOTHOPHHOE CKPEIIUBAHKE; COCTABIIATH
CXEeMbl MOHOTHOPUAHOTO CKPEIIMBAHUS, TPUMEHSS 3aKOHBI HACIEACTBEHHOCTH
Y WCTIOJIb3YSI OMOJIOTHYECKYIO TEPMHUHOJIOTUIO I CHMBOJIUKY

— YCTaHaBJIMBATh THUIl HACIEIOBAaHMUS U XapakTep MPOSIBJICHUS MpHU3HAKA IO
3aJJaHHOW CXE€ME POJOCIOBHOM, TPUMEHSISI 3aKOHBI HACIIEICTBEHHOCTH;

— OLICHMBATh PE3yJIbTaThl B3aMMOJICHCTBUS YEJIOBEKA W OKPYXKAIOIIEH Cpepbl,
MIPOTHO3UPOBATh BO3MOXHBIE TMOCIEJACTBUS JIEATCIIBHOCTH YeJOBEKa IS
CYILIECTBOBAHMSI OTIEIBHBIX OMOJOTUYECKUX OOBEKTOB M IENbIX MPUPOIHBIX

COOOIIIECTB.

QJIEKTPOHHASA ®OPMA YYEBHUKA
JuekTpoHHasi popma yueOHmMKa, co3nanHHass AO «M3parenscTtBo «IIpocse-

HICHUE», MPEACTABISIET COO0M AIEKTPOHHOE U3JaHUE, KOTOPOE COOTBETCTBYET IO
CTPYKTYPE U COAEPKAHUIO NEYATHOMY YYEOHHUKY, a TaKXKE€ COACPKUT MYJIbTUME-
JUIHBIE 3JIEMEHTHI, PACIIUPSIONINE U JOTOJHSIOIINE COACpKAHNE yUeOHUKA.

OnekTpoHHas ¢opma ydyeOHuka (DDY) mpencraBieHa B OOILIECTOCTYIHBIX
dopmarax, HE UMEIOIUX JUIEH3UOHHBIX OrPAHUYECHHUN JJI1 YYACTHUKOB 00pa3o-
BaTeIbHOrO mporecca. JPY BOCHPOU3BOAUTCS B TOM YHWCIIE MPU MOAKIIOYECHUU
YCTPOMCTBA K MHTEPAKTUBHOM JOCKE JT000T0 MPOU3BOUTEIS.

Jlst Hadana pabotel ¢ DDV Ha TUIaHIIET WM CTAIIMOHAPHBIN KOMIIBIOTED He-
00X0JIMMO YCTaHOBUTH MPHIIOKEHHE «YUueOHUK mudpoBoro Beka». Ckadath Mmpu-
JIO’)KEHUE MOKHO U3 Mara3uHOB MOOWJIBHBIX MPHUIIOKEHUN WJIM C caiiTa M3aTelb-
CTBA.

DnekTpoHHasi popma ydyeOHHKA BKIIIOYAET B c€0sl HE TOJIBKO U3JI0KEHUE yueO-
HOTO MaTepuana (TeKCT W 3pUTENbHBIA PSAJ), HO U TECTOBbIE 3aaHusl (TpeHaXED,
KOHTPOJIb) K KaXJ0M TeMe yuyeOHMKa, oOIIUpHYI0 0a3y MylbTHUMEIHa-KOHTEHTA.
DDV umeer ynoOHYIO HABUTALMIO, MHCTPYMEHTHI U3MEHEHUs pa3Mepa wmpudra,
CO3/IaHUsI 3aMETOK M 3akiafok.JlanHas dopma ydeOHMKA MOXKET OBITh HCIIOJIb30-
BaHa KaK Ha ypoke 6 kaacce (MpU U3yYEHUH HOBOM TEMBI WM B MPOILECCE TTOBTO-
peHusl MaTepuasna, IpPU BHIIIOJTHEHUHA KAaK CaMOCTOSITEJIbHOM, TaK W TMapHOW WIU
IpyNIoBoil paboThl), TaK U 60 8peMs CAMOCMOAMENbHOU pabomsl 0oMa, npu Noo-

20moeKe K YpoKy, NJisl IPOBEJACHUSI BHEYPOUHBIX MEPOIPUSATUMA.
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[TPUMEPHOE TEMATHUYECKOE IIJTAHMPOBAHUE

1 g B Henmemo B 10 n 11 kimaccax. Beero 3a aBa royna oOyuenus 70 9

Tembl, BXoAsIIIME B Pa3/iesibl

MPUMEPHOI MPOrPaMMbl

OcHoBHOE codepiKaHHuE 110 TEMaM

XapaKTepncTnRa OCHOBHbBIX BUJ0OB J€ATCJIBbHOCTH

yuauuxcst

10 KJTACC (35 u)

Beenenue (5 u)

buonorus B cucreme HaYK

Taiinvl npupoosr. HayuHast kapTuHa Mupa: yué-
HbIE, HAy4Has JACeSTEIbHOCTh, HAYYHOE MUPOBO3-
3penue. Ponb 1 Mecto 6nosoruu B popMUpoBaHUU
HAay4YHOU KapTUHbI Mupa. [IpakTnueckoe 3HaueHUE
ounosiornyeckux 3HaHu. CogpemeHnvle Hanpaeie-
HUs 8 OUONI02UU.

Ilpogeccuu, cesazanuvie ¢ buonozuetl

CaMocTosTenpHOe OIpe/IesICHUE 1eei
y4eOHOM JIeSITEILHOCTH U COCTaBJICHUE €€
1JIaHa Mpu u3ydeHuu pasjaena «O0mas ouo-
norusi» B 10—11 kiacce.

OrnpeneneHre OCHOBOIMOJIATAIOIIUX MOHITHH:
HAay4YHOE MUPOBO33pEHUE, HAYYHasl KapTHUHA
MUpa, YYEHBINA, OMOIOTHSL.

OBnajieHrie YMEHUEM CTPOUTH MEHTAJIBHYIO
KapTy NOHATHM.

[IpoaykTuBHOE OOIIIEHNE C IPYTUMH Y4aCT-
HUKAMHU JIEATeIbHOCTH B Tporecce o0cyxie-

HUS POJIU ¥ MecTa Onoioruu B (hOpMHpPOBa-

14




HUW COBPEMEHHOW HAyYHOW KapTUHBI MUPA,
MIPAKTUIECKOTO 3HAUYCHUS OMOJIOTHICCKUX
3HAHUU U NIpogheccutll, C8A3AHHBIX C OUON0U-
etl.

CamocrositenbHas UHHOPMAIIMOHHO-
II03HABATEJbHAS AEATEIIBHOCTD C Pa3JINYHbI-
MU UCTOYHUKaMU UH(POpMaInu, €€ KpuTuue-
CKas OLIEHKA W MHTEPIIPETALUS 10 BOIIPOCY
BIIUSIHUS €CTECTBEHHBIX HAYK B IIEJIOM U OHO-
JIOTUU B YaCTHOCTH, HA OKPYKAIOIIYIO CpENy,
SKOHOMHUYECKYI0, TEXHOJIOTUYECKYIO, COLIU-
ATBHYIO U ATUYECKYIO c(hepbl AesATeTbHOCTU
YeJI0BEKA.

Hcnons3oBanue cpeacTB HHGOPMAITMOHHBIX
Y KOMMYHHUKAIITMOHHBIX TEXHOJIOTUH (Hanee —
UKT) nnst co3ganus MyabTUMeEINa Npe3€eH-

Taluu

OOBeKT u3ydeHus: OMoJIoruu

Memooonoeus 6uonocuu. Xu3Hb Kak 00bEKT U3Y-

OHpe,Z[eHCHI/IC OCHOBOIIOJIAraloIIMX MOHSITHI:
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yeHus: ononoruu. OCHOBHBIE KpUTEpUH (TIpU3HA-
KH) )KUBOTO.
Pa3zeumue npeocmasnenuii uenogexa o npupooe.

Pacmenus u orcusomuvie na 28]9661)(? Cmpan mupa

METOI0JIOTUSI HAYKH, 00BEKT UCCIICI0BAHUS,
MPEIMET UCCIICIOBAHUS, )KU3Hb, )KU3HEHHbBIC
CBOMCTBA.

CamocTtosiTenbHas HHPOPMAITMOHHO-
MMO3HABATEbHAS AEATEIBHOCTD C PAa3JIUYHBI-
MU UCTOYHHUKAMU UH(POPMAITUU B OTHOIIICHUHN
CYIIECTBYIOIINX HA CETOAHSIIHUMI JEHb OTI-
pElICIICHUH TTOHITUSA «KU3HbY, €€ KpUTHYE-
CKasl OIICHKA U MHTEPIPETALUS C IOCIEAYIO-
el MoAroTOBKOM MH(GOPMAIIMOHHBIX CO00-
IICHUH B T.Y. MTOJIKPEIUIEHHBIX MYJIbTUMEIHA-
MPE3EHTALUSMU.

[IpoaykTuBHOE OOIIEHNE U B3aUMO/ICHCTBUE
C IPYTMMHU YYACTHUKAMU JIESITEIIbHOCTH B
nporiecce 00CYKIeHUs aKTyaTbHOCTH TEM
y4eOHBIX U UCCIIE0BATEIIbCKUX MPOEKTOB.
Pa3BuTre no3HaBaTebHOTO HHTEPECA K U3Y-

YEHHUIO OMOJIOTUH Ha OCHOBE N3Yy4YCHUS UH-
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(opMaIMOHHBIX UCTOYHUKOB O PACTCHUSX U
’KUBOTHBIX Ha TepOax u prarax pa3inuyHbIX

CTpaH MHpa U peruoHoB Poccun

MGTOI[I)I Hay4HOI'O IIO3Ha-

HUS B OMOJIOTHUH

Hayunsiit MmeToa. MeTo bl ucciaeoBaHus B OM0-
JIOTWU: HAaOMIOZCHUE, OTMCAaHNEe, U3MEPCHHUE,
CpaBHEHHE, MOJICIMPOBaHUE, dSKCIiepuMeHT. CpaB-
HUTEJIBHO-UCTOPUUECKAN METOJ. DTaIlbl HAYYHOTO
HCCIIEIOBAHHUSL.

Knaccuueckas mooenv nayunoco memooa. Memo-
Obl HAYUHBIX UCCIe008AHUIL: abcmpazuposaHue,
AHAIU3 U CuHmMe3, UOeaIUu3ayusl, UHOVKYUs u Oe-
OYKYUsl, BOCX0JCOeHUe Om aDCMPAKMHO20 K KOH-

KpPEmHOoMY

OnpeneneHre 0OCHOBONOIAralomX MOHSTHM:
HAay4YHBIA METOJ, METOJbI UCCIICIOBAHUS:
Ha0JII0/ICHHE, SKCIIEPUMEHT, OITMCAHUE, U3-
MEpEHUE, CPABHEHHE, MOJACITUPOBAHUE, CPAB-
HUTEJIBHO-UCTOPUUECKUAN METO
Cocrapnenue Ha OCHOBE pabOTHI C Y4EOHH-
KOM U JIPyTUMHU UH()OPMAIIMOHHBIMU UCTOY-
HUKaMH CXEMbI, PaCKPBIBAIOIIEH ATAbl MPO-
BEJCHUSI HAYYHOT'O UCCIIEIOBAHUS U UX B3au-
MOCBsI3b. McTI0JIb30BaHUE 110 KETaHUI 00Y-
yarommxcsa MKT B pemennn 1aHHOW KOTHH-
TUBHOM 3aJa4H.

OBnazeHue METOJaMHU HAYYHOTO MMO3HAHUS,
UCIIOJIb3yeMbIMH MPU OMOJIOTUYECKHUX UCCIIe-

AJOBAHUAX B YCIOBUAX BBIITOJIHCHHA J]a6opa-
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TOpHOM paboThl «MCroNb30BaHUE PA3TUYHBIX
METOJIOB IIPU U3YUYEHUU OUOIOTUYECKUX

00BEKTOB (Ha IIPUMEPE PACTSHUM )»

buonornyeckue cuCTEMBI

U UX CBOMCTBA

@dyHaMEHTaIbHBIE MTOJ0KEHUS OMOJIOTHH. Y POB-
HEeBasi OpraHu3allyst >KUBOUM IPUPOIbI (OUoIoTHYEC-
CKHUX CHUCTEM). DMEPIKEHTHOCTh. DHEPTUs U Ma-
TepHs KaK OCHOBA CYIIIECTBOBAHHUS OUOJIOTHYE-
CKMX CHUCTEM. XpaHECHUE, pealn3alns 1 repeaada
TeHeTHYEeCKOW MHPOPMAIIUU B Yepe i MMOKOJICHHIM
KaK OCHOBA XKMU3HU. B3anMoaeiicTBe KOMIIOHEH-
TOB OMOJIOTUYECKUX CUCTEM U CAaMOPETYJISIIUS.
DBOJIFOIIMOHHBIE TTPOLIECCHI.

Bzaumoceaze cmpoenus u pynkyuii buonozuye-
ckux cucmem. Camope2ynsayus Ha OCHO8e NOI0-

JAHCUMENbHOU 0OPAMHOLL CA3U

Omnpenenenre 0CHOBOIOIATralOIIMX MTOHSATHIH:
cUCcTeMa, OMOJoTHYecKasi CUCTeMa, SMEp/-
KEHTHOCTD, CAMOPETYJISIINS, YIBOJIIOIIMOHHBIC
TIPOIIECCHI.

JleMOHCTpanus BJIaJICHNS S3bIKOBBIMH CPE/I-
CTBaMH IPU OTBETaX Ha MOCTaBJICHHBIEC BO-
TIPOCHI.

OBnazieHue METOJIaMU Hay4YHOT'O ITO3HAHMSI,
UCIIOJIb3yEMbIMH MPU OMOJIOTUYECKHUX UCCIIe-
JIOBAHUSX, PA3BUTHE YMECHHUI OOBSICHATH UX
pe3yNbTaThl B YCIOBHSIX BBITOTHEHHUS.
JlaGoparopHas pabota «MexaHU3MbI CaMO-
PETYIISIIA.

Pa3BuTHe mo3HaBaTeNbHOTO MHTEpECA K U3Y-

YCHHUIO OMOJIOTUH Ha IMpUMEPEC MATCPUAJTIOB O
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83aUMOCE53U CMPOEHUs U PYHKYUL 6U0I02U-
YeCKUX CUCEM U CaMOPe2YaAYUU Ha OCHOBE

NOJIONCUMENbHOU 00PAMHOU C8A3U

Oo6o0maroiuit ypok

CaMOCTOATENBHBIA KOHTPOJIb U KOPPEKIUS
y4eOHOM IeSITEILHOCTH C UCIIOIb30BAaHUEM
BCEX BO3MOXHBIX PECYPCOB ISl JOCTUKECHUS
IIOCTABJICHHBIX LIEJIEU U peau3aliy [UIaHOB
JESITEIbHOCTH.

JlemoHCTpanus HaBBIKOB MO3HABATEIBHON
peduexcun

[IpoaykTuBHOE OOITIEHNE U B3aUMOICHCTBUE
B MPOIECCE COBMECTHOM yueOHOM JesTelNb-
HOCTH C YYETOM NO3UIUU IPYTUX YUYACTHU-
KOB JE€SATEIIbHOCTH.

JleMoHCTpanus BlaJeHUs A3bIKOBBIMU CPEI-
CTBaMH.

YBepeHHoe MoJIb30BaHUE OUOJIOTUUECKON
TEPMUHOJIOTUEN B IIpe/iesIaX U3YYEHHOU Te-

MBEI.
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MoJsexyasipHblii ypoBeHb (12 4)

MoiekyJISIpHbIA YPOBEHb:

oO111ast XapaKTepucTruKa

OO6m1as XxapakTepruCcTUKa MOJICKYJISIPHOTO YPOBHS
OpraHu3aliy KM3HU. XUMUYECKUN COCTaB Opra-
HU3MOB. XMMHUYECKUE 3JIEMEHTBI. MaKkpo3JieMeH-
Thl I MUKPO3JIEMEHTBI. ATOMBI Y MOJIEKYJIBI.
KoBasienTHas cBSI3b.

Heoprannueckue u opraHu4eCcKue BEIIECTBA.
MHoroo0pa3ue opraHu4ecKux BemecTB. bromo-

JIMMEPbI: TOMOITOJIMMEPHBI U TCTCPOITIOJIUMCEPHI.

CamocrosiTenbHOE onpeesieHre e yueo-
HOM JEATEIbHOCTU U COCTABIICHUE €€ TIaHa.
Onpenenenre 0CHOBOIOIATAXOIINX OHATHI:
aTOMBI U MOJIEKYJIbl, OPTaHUYECKUE U HEOP-
TaHUYECKHUE BEIIECTBA, KOBAJICHTHAS CBSI3b,
MaKpORJIEMEHTBI, MUKPOAJIEMEHTHI, OUOTIO-
JIMMEPBL: TOMOIIOJIUMEPHI U TETEPOIIOTIUME-
pHIL.

CamocrositenbHast ”HGOPMAITMOHHO-
MO3HABATEbHAS AEATEIIBHOCTD C PA3JINYHbI-
MU UCTOYHUKAMU HH(pOpMaInu, €€ KpuTude-
CKasl OLICHKA W MHTEPIIPETA|s 10 BOIIPOcam
XHMHUYECKOTO COCTABA KUBBIX OPTaHU3MOB.
dopmMupoBaHue COOCTBEHHON MTO3UIIUH TIO
OTHOIIEHUIO K HH(POPMAIIUH, TTOTyIaeMOU 13
pa3HbIX UCTOYHUKOB.

[IponykTuBHOE O0OIIICHNE U B3aUMOICHCTBHE
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C IPYTUMU YIaCTHUKAMH YICOHOU e TEIIb-
HOCTH MPpHU 00CYKICHUH MPoOIIeM pa3padboT-
KU yYEHBIMH U BHEJIPEHUS B TIPOU3BOJICTBO
HOBBIX UCKYCCTBEHHO CO3/JaHHBIX OpraHuye-
CKHX BEIIECTB.

Pa3BuTHe mo3HaBaTeNbHOrO HHTEpECA K U3Y-
YEHUIO OMOJIOTHH U MEKITPEAMETHBIX 3HAHUN
IPY U3yYCHUH MaTeprajga 0 XUMUICCKUX
CBS3SIX B MOJICKYJIaX BEIIECTB, HICKYyCCTBEH-

HOM IIOJIYYCHHH OPraHUYCCKUX BCIHICCTB U

Ap.

Heoprannueckue BemiecTna:

BOJIa, COJIA

CTpyKTypHBIE 0OCOOCHHOCTH MOJICKYJIBI BOJIBI U €€

cBoiicTBa. Bogoponnas cBsizb. ['mapoduibHbie 1

ruapodo6HbIe BemecTBa. CoMu U UX 3HAUCHUE
TUTSL OPTaHU3MOB.

bygepnvie coeounenus

OnpeneneHre 0CHOBOMNOJIATraloIUX MOHATHIA:
BOJIOPOHAs CBSI3b, TUAPO(DUIBHBIC BEIIECT-
Ba, THIPOGOOHBIE BEIIECTRA.
CamocrosiTenbHast ”HGOPMAIIMOHHO-
NO3HaBaTENIbHAS JACSITENFHOCTD C Pa3INYHbBI-
MU UCTOYHHUKAMU UHGOpMaIi 00 0coOeH-

HOCTAX HCOPTaHUYCCKHUX BCIICCTB, BXOAAIINX
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B COCTaB JKMBOTO, €€ KpUTHYECKasl OLICHKA 1
UHTEpIpEeTaIs.

[IpoaykTuBHOE OOIIEHNE U B3aUMO/ICHCTBUE
B IIPOIECCE COBMECTHOM yUeOHOM JesTelb-
HOCTH C Y4€TOM MO3UIUU JIPYTUX YIaCTHU-
KOB JE€SATEJIbHOCTH.

Pa3BuTHe no3HaBaTeILHOIO UHTEPECA

B [IPOIECCE U3YUCHUS JOTMOJHUTEIBHOTO

MaTepuaiia yaueOHUKa

JIunuapl, X CTPOCHUE U

hyHKIIUN

Jlunuapl, ux crpoenue U pyHkuuu. HeltpanbHbie
XKupbl. DPupHbie cBsa3U. Bocka. @ochoaumnusl.

Crepoupsl

OmnpeneneHre OCHOBOIIOIATAFOIINX TTOHATHI:
JIUTINA/IBI, HEUTpabHBIC JKUPBI, 3(UPHBIS
CBsI3U, BOCKa, (OChOTUTINIBI, CTCPOUIBI.
JleMOHCTpanus BIIaIcHUS S3bIKOBBIMH CPE/I-
CTBAMH JIJISI XapaKTECPUCTUKH XUMHIECKOTO
COCTaBa KMBBIX OPTraHU3MOB.

Pemenne 6mosornyeckux 3a/1a4 Ha OCHOBE
BIIQJICHUSI MEKITPEAMETHBIMU 3HAHUSMH B

00J1aCTU XUMHHU.
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[IponykTuBHOE 00IIEHNE U B3aUMOICHCTBUE
B IIPOIIECCE COBMECTHOM yueOHOM! JesiTelNb-
HOCTH C Y4ETOM MO3ULIUU JPYTUX YUaCTHU-
KOB JICSITEILHOCTU IO BOIIPOCaM IPUMEHEHUS
CIIOPTCMEHAMH aHAOOJIUKOB.

OBnazneHne MeToJaMi HAyYHOT'O TO3HAHMS,
UCTIONB3YEMBIMU TIPH OMOJIOTUIECKUX UCCIIE-
JIOBaHUAX B TIporiecce BoimoaHeHus: Jlabopa-
TopHast pabota «OOHapyKEHUE JIUTTHUIOB C

ITOMOIIBIO KaueCTBECHHOM peaKuum»

YrneBoabl, UX CTPOCHHUE U

hyHKIIUN

VYrneBonbl (caxapa), UX CTpoeHUe U QyHKIIUU.

Momnocaxapuabl. {ucaxapuasl. Onurocaxapuisbl.

[Tonucaxapuasl

Onpenenenrne 0OCHOBOMOIAraloMX MOHSTHM:
YTJIEBOIbI, MOHOCAXapU/Ibl, TUCAXAPUIBI,
oJIMrocaxapuisl, HOJHCaAXapUIbI.
JlemoHCTpanus BiageHUs SI3bIKOBBIMU CPEI-
CTBaMH I XapAKTEPUCTUKU XUMUYECKOTO
COCTaBa UBBIX OPraHU3MOB.

Pemenne OMoIOrnuecKux 3agayd Ha OCHOBE

BJIaACHUA MCKIIPEAMCTHBIMH 3HAHUSMU B

23




00J1aCTH XUMHH.

OBnasieHrie METOJaMU HAYYHOTO TTO3HAHMS,
UCIOJIb3yEMbIMU MPU OMOJIOTUYECKUX UCCIIe-
JIOBAaHUSIX B IPOIIECCE BHITIOJIHEHUS Jabopa-
TOpHOU paboThl « OOHAPYKEHUE YTIIEBOJOB C
IIOMOIIBIO KAYECTBEHHOU peakuumn». Pa3pu-
THE YMEHHI OOBACHITH PE3YIbTaThl OMOJIO-

T'MYCCKUX IKCIICPUMCHTOB

benku. CoctaB u cTpyKTypa

O€eJIKOB

benku. CoctaB u cTpykTypa 6enkoB. Hezamenu-
Mble aMUHOKUCOTHIL. [lentuanas cBs3b. Kondop-
Marnus 0enka. ['moOynsipabie U GuOpUIISpHBIC

oenku. [lenarypanms

Omnpenenenre OCHOBOIIOIATAOIINX TOHSITHH:
HE3aMCHUMbIC AMHUHOKHCIIOTHI, TTCTITHTHAS
CBS3b, KOH(pOpMaIus Oeka, rIo0yIIpHbIE U
bubpuIspHBIC OCNIKH, IEHATYpAIHS.
[IpoaykTuBHOE OOIIIEHNE U B3aUMO/ICHCTBUE
B IIPOIIECCE COBMECTHOM yUeOHOU eaTelb-
HOCTH C YIETOM ITO3UIIMH JPYTUX YIaCTHH-
KOB JICSITEILHOCTH TIPU OOCYXKIECHUU OCOOCH-
HOCTEH cOCTaBa U CTPYKTYPHI OEITKOB.

CamocrositenbHast ”HHOPMAIIMOHHO-
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MIO3HABATENbHAS ACATEIBHOCTD C Pa3IMUHBI-
MU UCTOYHHKaMH HHpOpMaIH, e€ KpuTHye-
CKasl OLEHKAa ¥ WHTEepPIpEeTarIHs

CocraBieHre MEHTAJIbHOM KapThl IOHATHIA.
OBnazneHne METoJaMi HAYYHOT'O TTO3HAHMS,
UCIOJIb3YEMBIMU ITPU OMOJIOTUYECKUX UCCIIE-
JIOBaHUSX B TPOIIECCE BHITIONHEHUS Jlabopa-
TOpHOM paboThl «OOHapy)eHuEe OEIKOB €
MOMOIIbIO KAYECTBEHHOMN peaklum».
Pa3BuTHe mo3HaBaTeNbHOTO HHTEPECA K U3Y-
YeHHIO OMOJIOTUM HA OCHOBE U3yUYEHUS J10-

MOJIHUTEIBLHOTO MaTepualia yaeOHuKa

benku. OyHKimnm 6€JIKOB

®yukuu 6enkoB. CTpyKTypHbIe Oenku. benku-
dbepMeHThl. TpancropTHbIC OelKu. benku 3anuThl
u HanaacHus. CUTHaIBbHBIC OCNKHU. bemku-
perienTopbl. beiaku, obecrieunBaroIIKe TBIKCHHUE.

3amnacHble OeJIKHU

OmnpeneneHre OCHOBOIONAraloIIMX MOHATHH:
CTPYKTYpHBIC OeIKH, OeNKU-PEePMEHTHI,
TPAHCIIOPTHBIE OCJIKU, CUTHAIBHBIE OCJIKH,
OeJIKY 3alUThl U HamaJeHusl, OeITKu-
penenTopsl, 0emku, 00eCTIeYnBAIOIINE JIBH-

KCHHC, 3aIIaCHBIC OeKu.
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CamocTosTrenbHast HUHPOPMaIMOHHO-
N03HABATEIIbHAA IEATEIbHOCTh C Pa3JINYHBI-
MU UCTOYHMKaMH UH()OpPMALIMU 110 U3YUEHUIO
O€JIKOB U BBIMOJHIEMbIX MU (QYHKIUH, €€
KpUTUYECKas OLEHKA U MHTEPIPETALIHS.
dopmupoBaHuEe COOCTBEHHOW MO3ULUH 110
OTHOLIEHUIO K OMOJIOrMYEeCKO HH(POPMALINH,
MIOJIy4a€MOU U3 PA3HBIX HICTOYHHUKOB.
Pa3BuTre no3HaBaTenpHOrO HHTEPECA NpU
U3YYEHUH JIOMOJIHUTEILHOTO MaTepHraa

yueOHHKa

depMeHTHl — Ouosiornye-

CKHUC KaTaJIn3aTOPLI

MexaHnu3M NeiCTBUA KaTAIM3aTOPOB B XUMHUYE-
CKHMX peakiusax. JHeprus aktupanuu. CtpoeHune
dbepMeHTa: aKTUBHBIN IIEHTP, CYOCTpaTHAS CIICIIH-
¢buunocth. Kopepmentsl. OTnnuus pepMeHTOB OT
XUMHUYECKUX KaTaau3aTopoB. belnku-akTuBaTopsl

U OCJIKU-UHTUOUTOPHI

Omnpenenenre OCHOBOIIOIATAOIINX TOHSATHH:
SHEPTHSI AKTUBAIIUH, aKTUBHBINA IIEHTP, CYyO-
cTpaTHas ceupUIHOCTh, KOPEPMEHTHI,
OeJIKM-aKTUBATOPHI U OEJIKU-UHTUOUTOPHI.
[IpoaykTuBHOE OOIIEHNE U B3aUMO/ICHCTBUE
B IIPOIIECCE COBMECTHOM yUeOHOW eaTesnb-

HOCTH C Y4ETOM MO3ULIUU JPYTUX YUaCTHU-
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KOB JICATEILHOCTH MPHU 00CYKICHUH OTINUHUS
(epMEHTOB OT XMMHUYECKUX KaTaJIN3aTOPOB,
IpU OOCY>KJIEHUU BIUSHUS KPUTUYECKOTO
MOBBIIICHUS TEMIIEpATyphl TeJla YeJIOBeKa Ha
AKTUBHOCTb (DEPMEHTOB.

OBnajzieHue METOJIaMU Hay4YHOT'O ITO3HAHMS,
UCTIONB3YEMBIMU TIPH OMOJIOTUIECKUX UCCIIE-
JIOBAHUSX TPU BBITIOJTHCHUH JTAOOPATOPHOM
pabotsl «KaTanutuueckas akTUBHOCTh (pep-
MEHTOB (Ha MpuMepe amuiasbl)». Pazpurtue
yMEHUHN OOBSICHATH Pe3yIbTaThl OMOJIOTHYE-

CKHUX OKCIICPUMCHTOB

O6o06maronuii ypox

CamMOoCTOSTENBHBIN KOHTPOJIb U KOPPEKLUS
y4eOHOU JesTeIbHOCTH C UCTIOIB30BaHUEM
BCEX BO3MOKHBIX PECYPCOB IS IOCTUKEHHUS
MIOCTABJICHHBIX LEJIEN U PeaNN3aliy MIAHOB
NEATEIIBHOCTH.

]_—[GMOHCTpaHI/IH HaBBIKOB IT03HABATEILHOU

27




pediexcun.

[IponykTrBHOE OOIIIEHNE U B3aUMOJICHCTBHE
B IIPOLIECCE COBMECTHOM y4eOHOU JesITelNb-
HOCTH C y4ETOM IO3ULUN IPYTUX YYACTHU-
KOB JIESITENBHOCTH.

JleMoHcTpanus BiaacHus A3bIKOBBIMU CPEJl-
CTBAMM.

YBepeHHOE MOJIb30BaHNE OUOIOTHYECKOM
TEPMHUHOJIOTUEN B IIPEEIax U3y4eHHOTO

MaTtepualia TeMbl

HyknenHoBbIE KHCIOTHI:

JTHK u PHK

Hyxneunossie kucnotsl: JJHK u PHK. Oco6enno-
ctu ctpoeHus U pynkuuu. Hykneorun. [puniun
komruiemenTapHocTH. Permukanus [JHK. Poib
HYKJIEMHOBBIX KUCJIOT B peajn3aliy HaCIEICT-

BeHHOU uHpopmaruu. ['en

Onpenenenrne 0OCHOBOMOIAraloMX MOHSTHM:
HYKJIEMHOBBIC KUCJIOTHI, I€30KCUPHUOOHYK-
JIEMHOBAs KUCJIOTa, pUOOHYKIIEMHOBAs KU-
CJI0Ta, HYKJIEOTU, HPUHLINI KOMIUIEMEHTAP-
HOCTH, T'€H

[IpoaykTuBHOE OOIIEHNE U B3aUMO/ICHCTBUE
B IIPOIIECCE COBMECTHON yUeOHOM esaTelb-

HOCTH C Y4ETOM MO3ULIUU JPYTUX YUaCTHU-
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KOB JICSITEIILHOCTH TIPU OOCYXKIECHUU CTpOe-
HUS U QYHKIIUA HYKJIEHHOBBIX KUCJIOT.
Pemmenne OMOIOrnuecKux 3aaa4 B LENIX
moAroToBku K EI'D.

Pa3BuTHe mo3HaBaTEILHOTO UHTEPECA K U3Y-
YEHUIO OMOJIOTHH B IIPOIIECCe N3YUCHHS J10-

MOJIHUTEIBLHOTO MaTepualia ydeOHuKa

AT® u npyrue HyKI€OTUBI.

Burtamuab!

Ponb nykneotuoB B oOMeHe BemiecTB. ATO.
['uaponus. Makpospruyeckue cBa3u. AT® kak
YHUBEPCAIBbHBIN AKKYMYJISTOP S3HEPTHUU. MHOro-

o0pa3re MOHOHYKJICOTHIOB KJIETKH. BUTaMUHBI

Onpenenenre 0OCHOBOMOIATAIOIMINX HOHSATHIA:
AT®, rugponus, MaKpOIPrudeCcKue CBsI3u,
BUTAaMHHBI.

[IpoaykTuBHOE OOITIEHNE U B3aUMOICHCTBUE
B IIPOIECCE COBMECTHOM yUeOHOM JesaTelb-
HOCTH C YYETOM NO3UIUU IPYTUX YUYACTHU-
KOB JICATEIILHOCTH MPU 00CYKICHUH BOIIPO-
COB 0OecrieyeH s YeJI0BEKOM CBOUX MOTPEO-
HOCTEH B DHEPIUU U BUTAMHUHAX.
CamocrosiTenpHast HHHOPMAITMOHHO-

I[Mo3HaBaTCJIbHad ACATCIbHOCTL C PA3JIMYHbI-
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MU UCTOYHUKAMU UHGOPMAIIMH O POJIU HYK-
JI€OTHJIOB ¥ BUTAMUHOB B OCYILIECTBIICHUN
MIPOLIECCOB KUZHEACATEIBHOCTHU, €€ KpUTHYE-
CKasl OLIEHKa W UHTEpIIpETALMS.
dopmupoBaHre COOCTBEHHOM MO3UIUU 10
OTHOIIEHHUIO K Onosiornyeckoit nudopmanuu,
MOJIy4Ya€MOU U3 PA3HBIX HICTOYHHUKOB.
Ucnonsizoanue cpeacts MKT mist moaro-
TOBKHU COOOILEHUH TOJKPETUIEHHBIX MYJIbTH-
MeIna-Mpe3eHTalusAMHU.

Pa3BuTre nmo3HaBaTeNbHOIO MHTEPECA K U3Y-
YEHUIO OMOJIOTHH B MPOIECCE U3YUECHUS J10-

MOJIHUTEIBLHOTO MaTepruaia ydeOHuKa

Bupycsl — HeknerouHas

dhopma KuzHU

Bupycwel — HeknerouHast oopma xxu3Hu. MHOTO-
oOpasue BupycoB. JKu3HEeHHbIC ITUKIIbI BUPYCOB.
[IpodunakTrka BUPYCHBIX 3a00eBanmil. Bakiu-
Ha.

Hanomexnonoeuu ¢ buonocuu.

OnpeneneHre 0OCHOBOOIAralomX MOHSTHM:
BUPYCHI, BAKI[MHA.

[IpoaykTuBHOE OOIIIEHNE U B3aUMOICHCTBUE
B IIPOIIECCE COBMECTHOM yUeOHOU eaTelb-

HOCTH C Y4ETOM MO3ULIUU JPYTUX YUaCTHU-
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Pempoesupycer — napywumenu ocnonozo npasu-

J1a MOAEKYAAPHOU OUOI02UU

KOB JICATEILHOCTH MPHU 00CYKICHHUH TPO-
0JIeMbI IPOUCXOXKICHUSI BUPYCOB U MPUYUH,
HA OCHOBAHHMH KOTOPBIX UX OTHOCST K KHBBIM
OpraHu3Mam.

CamocrositenbHas UHHOPMAIIMOHHO-
MIO3HABATEIbHAS IESITEIbHOCTD

C pa3IMYHBIMU UCTOYHUKAMU UH(POpMAITIU
0 BUpYCaX U UX KU3HEHHBIX IUKJIAX, €€ KpHU-
TUYECKas olleHKa U uHTepnperanus. Dopmu-
poBaHKE COOCTBEHHOM MO3UIIMU MO OTHOIIIE-
HUIO K OMOI0oTHYecKoi HHGOPMAIINH, TTOTY-
4aeMOM U3 pa3HbIX HCTOUYHUKOB.

Pemenune Onoornueckux 3amad B LEIIX
noAroToBku k EI'D.

Pa3BuTHe mo3HaBaTeILHOTO UHTEPECA K U3Y-
YEHUIO OMOJIOTHH B MPOIIECCE U3YUCHHUS J10-

IMOJIHUTCJIBHOT'O MaTCpuaia y‘—Ie6HI/IKa

O6o06mmaronuii ypok

CamocTosITeNbHBIN KOHTPOJIb U KOPPEKIUs
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y4eOHOH AESITEIbHOCTH C UCIIOJIb30BAHUEM
BCEX BO3MOXKHBIX PECYPCOB IS TOCTHKEHHUS
MIOCTABJICHHBIX LEJIEN U peaIn3aliy IIAHOB
NEATEIIBHOCTH.

JleMOHCTpanus HaBbIKOB MO3HABATEIILHOMN
peduexcun

[IponykTBHOE OOILIEHNE U B3aUMOJIEUCTBHE
B IIPOLIECCE COBMECTHOM yUeOHOM J1eaTenb-
HOCTH C y4ETOM IMO3ULUN IPYTUX YYACTHU-
KOB JIESITENbHOCTH.

JleMOHCTpanus BilaJIcHUs A3bIKOBBIMU CPEJI-
CTBAMM.

YBepeHHOE MO0JIb30BaHNe OUOIOTHYECKOM
TEPMUHOJIOTHEN B MPEIEIIaX N3YYEHHOU Te-

MBI

Kierounslii ypoBensb (16 4)

Kierounslit ypoBeHsb: 00111as1

xapakrepucruka. Knerounas

OO0111ast XxapaKTepUCTHKA KIIETOYHOT'O YPOBHSI Op-

ranm3anuu. OOmue cBeneHus o kietke. Lluromo-

CamocrosiTenbHOE onpeneseHne Ueian yueo-

HOU IEeATEIHLHOCTH U COCTABJICHHE €€ IJIaHa.
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TEeOpUs

I'msl — HayKa O KJICTKC. MCTOI[BI HU3YUCHU KIICT-

ku. Knerounas teopus

OnpeneneHrne 0OCHOBONOIAraloMX MOHSATHM:
LUATOJIOT U, METO/IbI U3YUEHUS KIIETKH, YIbT-
paneHTpuyrupoBaHue, KJICTOUHAS TEOPHS.
[IponykTuBHOE 00IIEHNE U B3aUMOJICUCTBHE
B [IPOIECCE COBMECTHOM yueOHOM JesATelNb-
HOCTH C YYE€TOM MO3ULUU IPYTUX YUACTHU-
KOB JICSITEILHOCTH TIPU O0CYKACHUU TIPO-
0JieM co37]aHus KJIETOUYHOU TEOPUH.
CamocrosiTenbHast ”HGOPMAITMOHHO-
MO3HABATEIbHAS AEATEIIBHOCTD

C pa3IMYHBIMU UCTOYHUKAMU UHGOPMAIIHH
00 OCHOBHBIX dTanax pa3BUTHS IUTOJIOTUU U
e€ MeToax

dopmupoBaHUEe COOCTBEHHOM IMO3HUITUHN 10
OTHOLIEHUIO K OUOJIOrMYeCKO HH(POpMALIUH,
MOJIy4a€MOU U3 PA3HbIX HCTOYHUKOB.
Hcnonb3oBanue cpencts UKT mia moaro-

TOBKH I/IH(I)OpMaI_II/IOHHOI‘O COO6H1€HI/I$I 141
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MYJIbTUMEIUA-TIPE3EHTALIUH.
OBnasieHrie METOJaMU HAYYHOTO TTO3HAHMUS,
HCIIOJIb3YEMbIMH MPH OMOJIOTUUECKUX HCCIIe-
JOBaHUSIX, B MPOIIECCE BHITIOJHEHUS Tabopa-
TOPHBIX PadboT « TexHHKa MUKPOCKOTMPOBa-
HUs» U «CpaBHEHHE CTPOCHUS KJIETOK pacTe-
HUM, ’KUBOTHBIX TPUOOB 1 OaKTepuil Mo
MHUKPOCKOIIOM Ha TOTOBBIX MUKpOIIpenaparax
1 UX OIIHCAHUE.

Pa3BuTHe mo3HaBaTeILHOTO UHTEpPECA K U3Y-
YEHUIO OMOJIOTHH B IIPOIIECCE N3YUSHHUS JI0-

MOJIHUTEIBLHOTO MaTepualia yaeOHuKa

Crpoenue knetku. Kierou-
Has MemOpana. [{uTomnasma.
Knerounsrtit uentp. Lluto-

CKCJICT

Crpoenue kineTkd. CX0CTBO MPUHIIUIIOB MO-
CTpoeHUS KJIETKU. OCHOBHbBIC YACTU U OPTAHOU/IbI
KJIeTKH, uX GyHKiuu. Kierounas (ria3zmaTuye-
ckasi) memOpana. Knerouynast crenka. [ mukoka-
ke, OYHKIUU KIETOYHONH MEeMOpaHbl. DHIOIH-

T03: (haroMTO3 U MUHOLUTO3. Perernims.

Ornpenenenre 0CHOBOIMOJIATAIOIIUX MOHITHH:
KJICTOYHAS CTECHKA, TNIMKOKAJIMKC, SHIOIIUTO3:
(barouTo3 ¥ MUHOLUTO3, YK30LIUTO3, PeleT-
IIMs1, THAJIOIUIa3Ma, IIMTOCKEINET, KJIIETOYHBIHI

LUEHTP, HEHTPHUOJIN.

[IpoaykTuBHOE OOIIEHNE U B3aUMO/ICHCTBUE
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[{uTonna3zma: ruagomiasMa u opranouasl. Lluro-
ckener. Knerounsiit nenrtp. Lientpromnmu.
Oco0eHHOCTH CTPOEHMSI KIIETOK IPOKAPUOTOB U

AYKapHOTOB

B IIPOLIECCE COBMECTHOM y4eOHOM e TEINb-
HOCTH C YYETOM MO3ULIUU JPYTUX YUaCTHU-
KOB JESITEIBHOCTU IIPU 00CYKJIEHUU CTPYK-
TYp KJIETKU U UX QYHKIUI.

OBnaieHre MeToAaMu Hay4HOT'O TTO3HAHMS,
UCIOJIb3YEMBIMU ITPU OMOJIOTUYECKUX UCCIIE-
JIOBaHUSIX B MPOLECCE BBINIOJHEHUA Jabopa-
TOpHOM paboThl «HabmoaeHne mia3moiusa u
JEIIa3MOJIN3a B KJIETKAX KOMKHULBI JTyKay.
Pa3Butre ymeHui oOBbACHATH pe3yabTaThl
OHMOJIOTrMYECKUX IKCIIEPUMEHTOB.

Pa3BuTHne no3HaBaTenbHOTO HHTEpPECA K U3Y-
YEHHIO OMOJIOTHH B IIPOLIECCE U3YUEHUS 10~

IMOJIHUTCIIBHOT'O MaTcpualia y‘-Ie6HI/II(a

Pu6ocomel. Aapo. Dum0-

mIasMaTn4deckKas CCTb

OCHOBHBIE YaCTH U OPraHOUIbI KJIETKH, UX (PyHK-
uu. Pubocomel. SAnpo. Snepnas obosmouka. Ka-
puoruiazMa. XpomaTuH. Aapeiku. ['MHCTOHBI.

Xpomocomsl. Kapuotun. CtpoeHue u pyHKIIUU

OrnpeneneHre 0CHOBOIOIATAIOITUX MOHITHH:
sJiepHasi 000JI0YKa, Kapuoruia3Ma, XpoMaTHH,
SIAPBIIIKH, TUCTOHBI, XPOMOCOMBI, KAPUOTHII,

OHAOIIIa3MaTHUYCCKaA CCTh: IICPpOXOoBaTasi U
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XPOMOCOM. SHI[OHJ'IaSMaTI/I‘-ICCKa}I CCTh: HICPOXO-
BaTasd U rjajakas.

XpomocomHulii Habop KemKu (Kapuomun)

riajKas, puoboCoOMBI.

[IponykTrBHOE OOIIIEHNE U B3aUMOJICHCTBHE
B IIPOLIECCE COBMECTHOM y4eOHOU JesITeNb-
HOCTH C y4ETOM IO3ULUN IPYTUX YYACTHU-
KOB JIEATEIbHOCTH MPU 00CYKIEHUH CTPYK-
Typ KJIETKU U UX QYHKIUI.

Pa3BuTne no3HaBaTenpbHOTO HHTEpPECA K U3Y-
YEHHIO OMOJIOTHH B IIPOLECCE U3YyUEHUS 10~

MOJIHUTETFHOTO MaTepralia yueOHUKa

Bakyomu. Kommnekc ['onb-

IoKH. JIn30CcOMBI

OCHOBHBIE YaCTH U OPraHOUIbI KIETKH, UX (PYHK-
muu. Komruieke I'onpmku. JIN30COMBIL.
Bakyomnu. TypropHoe naBieHHE.

EAnHCTBO MEMOpPaHHBIX CTPYKTYP KIETKH

OmnpeneneHre OCHOBOIONAraloIMX MOHSATHH:
KOMILIEKC [ 0JIbJIK1, TU30COMBI, BAaKYyOJIH,
TypropHO€E JaBJICHHE.

[IpoaykTuBHOE OOIIIEHNE U B3aUMOJICUCTBUE
B IIPOIIECCE COBMECTHOM yUeOHOU eaTelb-
HOCTH C Y4ETOM MO3ULIUU JPYTUX YUaCTHU-
KOB JICATEILHOCTH NMPHU 00CYKACHUH CTPYK-
TYp KJIETKU U UX QYHKIHUI.

CamocrositenbHast ”HHOPMAIIMOHHO-
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II03HABATEJIbHAA IEATEIbHOCTD C TEKCTOM
yueOHMKa, e€ aHaIn3 U UHTEePIpeTaIusl.
CpaBHUBaHUE U3y4aEMbIX OOBEKTOB.
OBnazeHne METOIaMy Hay4HOI'O ITO3HAHMS,
UCIIOJIb3yEMbIMH MPU OMOJOTUYECKHUX UCCIIe-
JOBaHUSIX B IIPOLIECCE BBIMIOJIHEHUS J1abopa-
TOpHOM paboThl «IIpurorosnenue, paccmar-
pUBaHHE U OIIMCAHUE MUKPOMPENAPATOB KJile-
TOK PaCTEHHUIN.

Pa3BuTre nmo3HaBaTeNbHOrO HHTEPECA K U3Y-
YeHHIO OMOJIOTUU B MTPOLIECCE U3yUEHUS J10-

MOJIHUTEIBLHOTO MaTepualia yaeOHuKa

Murtoxonapuu. [Inactumsr.
OpraHouibl JBHKEHUS.

KiieTouHbie BKIIFOUEHUS

OCHOBHBIE YaCTH U OPraHOUIbI KIETKH, UX (PyHK-
uuu. Mutoxonapuu. [lnactuasl. Opranouas

nBIOKeHNA. KileTouHble BKIFOUEHUS

Onpenenenrne 0OCHOBOMOJIATAOIINX MOHSATHM,
XapaKTEPU3YIOIINX OCOOCHHOCTH CTPOCHUS
MUTOXOHAPUM U TUIACTHU]I: KPUCTHI, MATPUKC,
TUJIAKOUJIBI, TPAHbI, CTPOMA.

Onpenenenre MOHATHN: OPraHOUIbI IBUKE-

HUsA, KICTOYHBIC BKIIFOUYCHMA.
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[IponykTrBHOE OOIIIEHUE U B3aUMOJICHCTBHUE
B IIPOLIECCE COBMECTHOM yUEOHOM 1eATeNb-
HOCTH C Y4ETOM ITO3ULIUH IPYTUX YYaCTHU-
KOB JESITEIHOCTU NIPU 00CYKJIE€HUHU KIETOY-
HBIX CTPYKTYp. AprymMeHTanusi COOCTBEHHOIO
MHEHUS.

OBnazeHue METolaMy Hay4HOIO ITO3HAHMS,
UCIIOJIb3yEMBbIMH MPU OMOJOTUYECKHUX UCCIIe-
JIOBaHUSIX B IIPOLIECCE BBIMIOJIHEHUS J1adopa-
TopHOU paboThl «HabmoneHue ABUKEeHUs
LUTOIUIa3Mbl Ha IPUMEPE JINCTA HTOJAEN.
Pa3Butue ymeHuii OOBbACHATH pe3yabTaThl
OMOJIOTUYECKHUX IKCTIEPUMEHTOB.

Pa3BuTre nmo3HaBaTeNbHOIO MHTEPECA K U3Y-
YEHUIO OMOJIOTUH B MPOIECCE U3YUECHHUS J10-

IMOJIHUTCIIBHOT'O MaTcpualia y‘-Ie6HI/II(a

Oco0eHHOCTH CTPOCHUS

KJICTOK ITPOKApHUOTOB U JYy-

Oco0eHHOCTH CTPOEHUS KIIETOK MPOKAPHOTOB U

sykaproToB. Criopsl 6bakTepuit

OnpeneneHre 0OCHOBOMIOIAralomX MOHSTHM:

IPOKAPUOTHI, SYKAPUOTHI, CIIOPHI.
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KapHuOTOB

[IponykTuBHOE 00IIEHNE U B3aUMOJICUCTBHE
B IIPOLIECCE COBMECTHOM yUEOHOM J1eATelNb-
HOCTH C YYETOM MO3ULUHN IPYTUX YYACTHU-
KOB JESITEIHOCTU IIPU 00CYKJIEHUU 0COOEH-
HOCTEU CTPOEHUS KJIETOK MIPOKAPUOTOB U
JyKapHOTOB.

CamocrosiTenbHas ”HHOPMAIIMOHHO-
N03HABATEJIbHAA JIEATEIbHOCTD C Pa3JINYHBI-
MU UCTOYHHUKAMU UHGOpMAIUN 00 apXesx 1
npaBWiIax MPoPUIAKTUKUA OaKTEpUATbHBIX
3a00seBaHuM, €€ KpUTHYECKas OIICHKA U
uHTepnperauus. PopMupoBaHre cOOCTBEH-
HOM MO3UIIMK MO0 OTHOLLIEHUIO K OHOJI0ornye-
cKo¥ nH(pOopMaIH, MOTy4aeMOl U3 pa3HbIX
HMCTOYHUKOB.

OBnasieHrie METOJaMU HAYYHOTO TTO3HAHMUS,
UCTIOJIb3YEeMBIMU MTPU OMOJIOTUYECKUX UCCIIE-

AOBAaHHUAX B ITPOLUCCCE BBIITOJIHCHUA J1a60pa-
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TOpHOM paboThl «CpaBHEHHE CTPOCHUS KJle-
TOK PacTeHHH, )KUBOTHBIX, TpUOOB U OaKTe-
pHai.

Pa3BuTre no3HaBaTenbHOTO UHTEPECA K U3Y-
YEHUIO0 OMOJIOTHH B MPOLECCE U3YUEHHUS J10-

IMIOJIHUTCIIBHOT'O MaTCpHalia y‘{€6HI/IKa

O6o06maronui ypox

CaMOCTOATENBHBIA KOHTPOJIb U KOPPEKIIHS
y4eOHOM IeSITEILHOCTH C UCIIOIb30BAaHUEM
BCEX BO3MOXHBIX PECYPCOB JJIsl JOCTUKECHUS
MOCTABJICHHBIX LIEJIEN U peaTu3alyy MIaHOB
JESATEIBHOCTH.

JlemoHCTpanus HaBBIKOB MO3HABATEIBHON
peduexcun

[IponykTuBHOE 00IIICHNE U B3aUMOICUCTBHE
B MIPOIECCE COBMECTHOM yUeOHOMU JIeATelb-
HOCTHU C YYETOM NO3UIUHU IPYTUX YUYACTHU-
KOB JEATEIIbHOCTH.

]_—[GMOHCTpaHI/IH BJIaICHUA AA3BIKOBBIMH CPCI-
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CTBaMHU.
YBepeHHOE MOIb30BaHNE OMOIOTUYECKOM
TEPMUHOJIOTHEN B Mpejenax u3y4eHHOro

MaTcpuajia TCMbI

OOMeH BellecTB U MpeBpa-

MCHUC SHCPI'UH B KIICTKC

KuznenesreapbHocTh KiieTKU. OOMEH BEIIECTB U
MPEBPAILICHUE YHEPTUH B KIIETKE.

Memabonusm: anaborusm u kamaboausm

OmnpeneneHre OCHOBOIONATAIOIIMX TOHSATHIH:
0OMEH BEIIECTB, YHEPreTUUECKU OOMEH,
IUIACTUYECKUI 0OMEH, METa00IN3M.
[IpoaykTuBHOE OOIIIEHNE U B3aUMO/ICHCTBUE
B IIPOIECCE COBMECTHOM yUeOHOM JesaTelb-
HOCTH C YIETOM TTO3UIIANA JPYTUX YIaCTHH-
KOB JESITEIHOCTU IIPU 00CYKIE€HNUH TpoIieC-
COB JKM3HEJIEATEITHHOCTH KIETKH.
CamocrosiTenbHas UHGOPMAIIMOHHO-
MO3HABATENIbHAS JIEATETLHOCTh

C pa3IMYHBIMU UCTOYHUKAMU UHPOPMAITHH
00 0OMeHe BEelIeCTB U MPEeBPAILEHUN YHEPTUN
B KJIETKaX Pa3IUYHBIX OPTraHU3MOB, €€ Kpu-

THYCCKas OLICHKA U UHTCPIIpCTaLlus. cI)OpMI/I-
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poBaHuE COOCTBEHHOM MO3UIIUU 1O OTHOIIIE-
HUIO K OMosiornyeckoil uHpopmaiuu, moiy-
YaeMOM U3 pa3HbIX HCTOYHHUKOB.
Ucnone3oBanue cpencts UKT mis moaro-
TOBKH MH(OPMALIMOHHBIX COOOLIEHUN U
MYJIbTUMEINA-TIPE3ECHTALIHM.

Pa3BuTre nmo3HaBaTeNbHOrO HHTEPECA K U3Y-
YEHUIO OMOJIOTHH B MPOLECCE U3YUEHHUS J10-

MOJIHUTETFHOTO MaTepralia yueOHUKa

DHepreTuueckuit 0OMeH B

KIJICTKC

DHepreTUYECcKui U MiacTuyeckuii oomen. I uko-
mu3. Knerounoe neixanue. [{ukn Kpebca. Jlprxa-
TenbHas 1enb. OkucauTeabHoe hochopruumpo-
BAaHUE.

Cnupmosoe bpodwcerue

Onpenenenre 0OCHOBOMOATalOIINX MOHSTHIM:
TJIMKOJIN3, KIIETOYHOE JAbIXaHue, Uk Kpeo-
ca, AbIXaTelIbHas 1eTb, OKUCIUTEIIbHOE (oc-
dbopuIMpoBaHUE.

[IponykTuBHOE 00IIIEHNE U B3aUMOJICUCTBHE
B [IPOIECCE COBMECTHOM yUeOHOM JesTelNb-
HOCTH C Y4ETOM MO3UIUU JIPYTUX YIaCTHU-
KOB JIEATEILHOCTH MPU 00CYKICHUH 0COOCH-

HOCTEU OHEPreTUICCKOro oOMeHa B KJIETKaX
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Pa3IMYHbIX OPraHU3MOB.
CamocTtosaTenbHast UHPOPMAIIHOHHO-
[IO3HaBaTEJIbHAS JESITEIbHOCTD

C pa3IMYHBIMU UCTOYHUKAMHU UH()OPMAIIHH,
e€ KpuTUUeCcKas OLEHKA U UHTEPIPETALIHS.
dopmMHUpoBaHUE COOCTBEHHON MO3ULIMH I10
OTHOLIEHUIO K OMOJIOrMYEeCKO HH(POPMALINH,
MIOJIy4a€MOU U3 PA3HBIX HICTOYHHUKOB.
Pa3BuTre nmo3HaBaTenbHOIO MHTEPECA K U3Y-
YEHHIO OMOJIOTHH B IIPOLECCE U3YUEHUS 10~

MOJIHUTENFHOTO MaTepHaia yueOHUKa

Turbl KI€TOYHOTO MUTAHMS.

doToCHHTE3 1 XEMOCUHTES

Tunsl KJIETOYHOrO NMUTaHUsS. ABTOTPO(BI U reTe-
potpodrl. Xemocuntes. Potocunres. ®oTonaus

BoAnbl. [lukn KansBuHa

Onpenenenre 0OCHOBOIOIAraloX MOHSTHM:
THUIIBI KJIETOYHOTO MUTAHUS, aBTOTPOPHI U
reTepoTpodbl, XeMOCHHTE3, (POTOCHHTE3.
[IpoaykTuBHOE OOIIIEHNE U B3aUMOICHCTBUE
B MIPOIECCE COBMECTHOM yUeOHOM JesTelNb-
HOCTH C YYETOM IO3ULIMU IPYTUX YYaCTHU-

KOB ACATCIbHOCTH IIpU O6CY}K,ZIGHI/II/I THUIIOB
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KJIETOYHOT'O ITUTAHUS.
CamocTtosaTenbHast UHPOPMAIIHOHHO-
IIO3HABATEIIbHAS IEATEIbHOCTD

C pa3IMYHBIMU UCTOYHUKAMHU UH()OPMALIMHU O
IpoLIecCcax XeMOCHHTE3a U (POTOCUHTE3A, €€
KPUTHUYECKAsl OLEHKA U MHTEPIPETALIHS.
dopmupoBaHUEe COOCTBEHHOM MO3UIUHU 10
OTHOLIEHUIO K OMOJIOTMYECKON HH(POPMALIUH,
N0JIy4aeMOU U3 pa3HbIX UCTOYHUKOB.
Pa3BuTre nmo3HaBaTenbHOrO HHTEpECA K U3Y-
YeHHIO OMOJIOTUU B MTPOLIECCE U3yUEHUS J10-

MOJIHUTEIBLHOTO MaTepualia yaeOHuKa

ITnactnueckuii oOMeH: OHo-

CUHTE3 OEJIKOB

buocuntes Oenka. XpaHneHue, nepejaadya u peajiv-
3allys HACJIeICTBEHHOW NH(OPMALIUY B KIIETKE.
I'enernueckuit koa. Marpuunbiii cunres. [lonu-

coMa

OnpeneneHre OCHOBOIOJIATAIONINX TOHSITHM:
TEHETHMYECKHI KOJI, KOJIOH, aHTUKOJIOH, TPaHC-
KPUIILMS, CIUIAUCUHT, IIPOMOTOP, TEPMUHATOP,
TPAHCIIALMSA, CTOM-KOJIOH, MOJIMCOMA.
[IponykTuBHOE 00IIICHNE U B3aUMOJICUCTBHE

B MIPOIECCE COBMECTHOM yUeOHOM JesTelNb-
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HOCTH C YYETOM MO3ULUN IPYTUX YYACTHU-
KOB JCSITENFHOCTU NIPU 00CYKIEHUU 0COOCH-
HOCTEM IJIaCTUYECKOro 0OMeHa B KJIETKE Ha
npuMepe OMOCUHTE3a OEIIKOB.
CamocrositensHas UHHOPMAIIMOHHO-
IIO3HABATEJIbHAS JIEATEIbHOCTD

C pa3JIMYHBIMU UCTOYHUKAMU UH(POPMALIH O
peanu3alury MEXaHU3MOB IIepeada U pea-
3alMs HacJIeICTBEHHOW nH(OpMalLlUY B KIIET-
Ke, €€ KpUTUYECKas OLEHKA U MHTEpIpeTa-
s, DopMupoBaHUe COOCTBEHHOM MO3UIIUH
M0 OTHOIIEHUIO K OHoioruueckoit nHpopma-
L[UU, IOJTy4aeMOM U3 Pa3HbIX HCTOYHUKOB.
Pemenue Ouonornyeckux 3az1ad, CBSI3aHHBIX
C OIpEJEICHUEM MOCIIEA0BATEIbHOCTH HYK-
JIEMHOBBIX KHUCJIOT U YCTAHOBJIEHUEM COOT-
BETCTBUU MEXK]y HEU U MOCIEN0BATEIBHO-

CThIO aMHHOKHMCIJIOT B IICTITUIC.
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Pa3BuTHe nmo3HaBaTeNbHOIO HHTEpECA K U3Y-
YEHUIO OMOJIOTHH B MPOLECCE U3YUEHHUS J10-

IMIOJIHUTCIIBHOT'O MaTCpHalia y‘{e6HI/IKa

Per YIAOUA TPAHCKPHUIIONH U
TPaHCJIALIMK B KJIICTKE U OpP-

TraHHu3MeE

Perynsiuust TpaHCKPUIIIMKA U TPAHCIISILIMU B KIIETKE
u opranusMe. [ 'eHomuka. BiisiHue HApKOTre€HHBIX

BCHICCTB Ha ITPOLCCCHI B KIICTKC

OrnpeneneHre 0CHOBOIOIATAIOIIUX HOHITHH:
ONEPOH, CTPYKTYPHBIE T'€HBI, IPOMOTOP, OIlE-
parop, perpeccop.

[TocTpoenne MEHTaNbHOU KapThl, OTPAXKAFO-
el mocIe10BaTeIbHOCTh MPOIIECCOB OMO-
cUHTE3a 0eJKa B KJIETKE U MEXaHU3MOB HX
perysum.

[IpoaykTuBHOE OOITIEHNE U B3aUMOICHCTBUE
B IIPOIECCE COBMECTHOM yUeOHOM JesATelb-
HOCTH C YYETOM NO3UIUHU IPYTUX YUYACTHU-
KOB JICATEILHOCTH MPU 00CYKICHUH BIUSTHUS
HApKOTE€HHBIX BEILIECTB HA MPOLIECCHI B KJIET-
Ke€.

CamocrositenpHast HHHOPMAITMOHHO-

IMIO3HAaBAaTCIIbHAA JCATCIBHOCTD
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C pa3JIMYHBIMU UCTOYHMKAMHU UH()OpPMALIMH O
perynsanuu 6MocruHTe3a Oenlka B KIIETKe, €&
KPUTHYECKAsl OLICHKA M UHTEPIPETaLusI.
dopmMHUpoBaHUE COOCTBEHHON MO3ULIMH T10
OTHOLIEHUIO K OMOJIOrMYEeCKO HH(POPMALIUH,
HOJTy4aeMOM U3 pa3HbIX HCTOYHUKOB.
Pa3BuTHe mo3HaBaTenbHOTO HHTEPECA K U3Y-
YEeHHIO0 OMOJIOTUH B Ipoliecce U3yYeHUs J0-

MOJIHUTETFHOTO MaTepralia yueOHUKa

Jlenenue kiaeTku. Murto3

Krnerounslit nuki: uatepdasa u aeneHue. Amor-
T03. MuT03, ero ¢a3zpl. buonornueckoe 3HaueHne

MHTO3a

Omnpenenenre OCHOBOIIOIATAOIINX TOHATHH:
MUTO3, )KU3HEHHBIN ITUKJI KJIETKU, HHTepdasa,
npodaza, metadasa, anadasa, Tenodasa,
peayITUKAIKs, XPOMATH/IBI, IICHTpOMEPA,
BEPETEHO JICJICHUS, aMUTO3, arloITO3.
[IpoaykTuBHOE OOIIIEHNE U B3aUMO/ICHCTBUE
B MIPOIECCE COBMECTHOM yUeOHOM JesTelNb-
HOCTH C YIETOM TMO3UIINU JPYTUX YIaCTHU-

KOB ACATCIBbHOCTH IIpHU O6CY}K,ZIGHI/II/I BOIIpO-
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COB MUTOTHYECKOTO JICJICHUS KJIETKH.
CamocTtosaTenbHast UHPOPMAIIHOHHO-
Mo3HaBaTeNbHAS JIEATEIbHOCTh

C pa3IMYHBIMU UCTOYHUKAMU UHGOpMAIIIH
00 0COOEHHOCTSX KJIETOYHOTO IIMKJIa Y pa3-
JUYHBIX OPraHU3MOB, €€ KPUTHUYECKasl OICH-
Ka U MHTEepIpeTaIusl.

dopmupoBaHUE COOCTBEHHOM MO3UIMHU 10
OTHOIIEHUIO K OUOJIOTHYECKON HH(POpMAIIUH,
MOJIy4Ya€MOU U3 PA3HBIX UCTOYHUKOB.
Pa3BuTHe no3HaBaTenbHOrO HHTEPECA K U3Y-
YEHUIO OMOJIOTHH B MPOIECCE U3YUECHHUS J10-

MOJIHUTEIBLHOTO MaTepruaia ydeOHuKa

Jenenue kietku. Meios.

I1o10BRIE KIIETKH

Melio3, ero MeXaHHu3M U OHOJIOTHYECKOE 3HAUe-
Hue. Konbroranus XpoMoCOM U KpPOCCUHTOBED.

CoMaTuyecKue | IOJIOBBIE KJIETKU. | aMmeToreHes

OrnpeneneHre 0CHOBOMOIATAIOIIUX HOHSITHH:
Me03, KOHBIOTalUsI, KPOCCUHTOBEP, TaMETO-
reHe3, CliepMaToreHes3, oorenes, ¢ha3bl rame-

TOT€HE3a: Pa3MHOMXKEHUSI, POCTa, CO3PEBAHUS,

¢daza popmMupoBaHusi, HAPABUTEIbHbBIC
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TEJbLA.

[TocTpoeHne MEHTAIBHOW KapThl IOHITUI
OTpaXKarollel CyIIHOCTh II0JIOBOTO Pa3MHO-
YKEHHUsI OpPraHUu3MOB.

[IponykTBHOE OOILIEHNE U B3aUMOJICUCTBHE
B IIPOLIECCE COBMECTHOM yueOHO! JesITelNb-
HOCTH C YYETOM MO3ULNN IPYTUX YIACTHU-
KOB JIEATEIbHOCTH MPU 00CY>KIE€HUH BOIPO-
COB MEMOTHUYECKOTO JCIEHUS KIETKU.
OBnaieHre METOIAMHU HAYYHOT'O TIO3HAHMS B
IIpOLIECCe CPAaBHUBAHUSA IPOLIECCOB MUTO3a U
Melo03a, IpoLeccoB 00pa30BaAHMS MY>KCKUX U
YKEHCKHX TOJIOBBIX KJIETOK Y YEJIOBEKA.
Pa3BuTne no3HaBaTenbHOIO HHTEpPECA K U3Y-
YEHUIO OMOJIOTUH B MPOIECCE U3YUECHHUS J10-

IMOJIHUTCIIBHOT'O MaTcpualia y‘-Ie6HI/II(a

Oo6o006maromuit ypok

CamMoCTOSITENBHBIN KOHTPOJIb U KOPPEKIHUS

y‘I€6H0ﬁ ACATCIBHOCTH C UCIIOJIB30BaAHUEM
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BCEX BO3MOXHBIX PECYPCOB IS JOCTHKEHUS
NOCTABJICHHBIX LIEJIEW U pealn3aliy TUIAHOB
NEATEIBHOCTH.

JIeMOHCTpanys HaBbIKOB MIO3HABATEIbHOM
peduexcun

[IponykTrBHOE OOLIIEHUE U B3aUMOJICICTBHE
B IIPOLIECCE COBMECTHOM yUEOHOM J1eaTeNb-
HOCTH C YYETOM MO3ULIUU JPYTUX YUaCTHU-
KOB JIEATEIBbHOCTH.

JleMOHCTpauus BiIaJIeHUS A3bIKOBBIMU CpPE/I-
CTBaMH.

Y BepeHHOE NOIb30BaHUE OMOJIOTUYECKON
TEPMHUHOJIOTHEN B IIPEAEIIAX N3yUYEHHOU Te-

MBI

O6o06maronuii ypok KoHpe-
PEeHLIUsI IO UTOraM y4eOHO-
HCCJIEI0BATEILCKON U MPO-

€KTHOM JI€ATEIIbHOCTH

[IpoaykTuBHOE OOIIIEHNE U B3aUMO/ICHCTBUE
B MIPOIECCE COBMECTHOM yUeOHOM JesTelNb-
HOCTH C YYETOM IO3ULIUU IPYTUX YYaCTHU-

KOB ACATCIIbHOCTH.
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CamocTosTrenbHast HUHPOPMaIMOHHO-
IIO3HABATEIIbHAS IESITENBHOCTD

C pa3IMYHBIMU UCTOYHMKAMHU UH()OpMALIHH,
€€ KpUTUYECKasl OLEHKA U NHTEPIPETALIHSL.
dopmupoBaHrUEe COOCTBEHHOM MO3UIUHU 10
OTHOIIEHHUIO K OMojlornyeckoil nHdopmanuu,
MOJIy4Ya€MOU U3 PA3HBIX HICTOYHHUKOB.
Hcnons3oBanue cpeacTB HHPOPMALIMOHHBIX
U KoMMyHuKannoHHbIX TexHonoruit (MKT) B
pEelIeHN KOTHUTUBHBIX, KOMMYHUKAaTHBHBIX
Y OpraHU3alMOHHBIX 33/1a4.

OBnazieHre METOAAMHU HAYyYHOT'O TTO3HAHMS,
UCIOJIb3yEMbIMH MPU OMOJOTUYECKHUX UCCIIe-
JIOBaHUSIX B IIPOLIECCE BBITIOJIHEHUS J1abopa-
TOPHBIX PadoT.

Pa3BuTHe ymeHuil 00bSICHITH Pe3yIbTaThl
OHMOJIOTrMYECKUX IKCIIEPUMEHTOB.

Pemenne Onoornaeckux 3agad
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Pa3BuTHe nmo3HaBaTeNbHOIO HHTEpECA K U3Y-
YEHUIO OMOJIOTHH B MPOLECCE U3YUEHHUS J10-

IMIOJIHUTCIIBHOT'O MaTCpHalia y‘{e6HI/IKa

O6o06maronuii ypok KoHpe-
PEHLIUS IO UTOraM y4eOHO-
HCCIIeIOBATEIIbCKOM U TIPO-

€KTHOU JI€ATEIILHOCTH

[IponykTrBHOE 00IIIEHNE U B3aUMOICHCTBHE
B [IPOIIECCE COBMECTHOM yueOHOM JesATelNb-
HOCTH C Y4ETOM MO3ULIUH IPYTUX YUaCTHU-
KOB JIESITENBHOCTH.

CamocrosiTenbHas UHHOPMAIIMOHHO-
NIO3HABATEJIbHAS JIEATEIbHOCTh

C pa3IMYHBIMU UCTOYHUKAMHU UH(POPMALINH,
€€ KpUTUYECKasl OLEHKA U NHTEPIPETALIHSL.
dopMupoBaHuE COOCTBEHHOW MO3UIIUH TIO
OTHOLIEHUIO K OMOJOrn4ecKoil HHPOpMALINH,
NOJIy4aeMOU U3 pa3HbIX UCTOYHUKOB.
Ncnonp3oBanue cpencts UKT B pemiennn
KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OpraHu-
3allMOHHBIX 33/1a4.

OBJIaIIeHI/Ie MCTOJaMH HAYYHOI'O IIO3HAHMA,
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UCTIONIb3YEMBIMU TIPH OMOJIOTUIECKUX UCCIIC-
JIOBAHUSX B TIPOIECCE BHITIOJHEHUS JTabopa-
TOPHBIX PadOT.

Pa3Butre ymenuit OOBSCHATH pe3yabTaThl
OMOJIOTUYECKHUX IKCIIEPUMEHTOB.

Petienne 6uosornueckux 3aiay.

Pa3BuTHe mo3HaBaTeILHOTO HHTEpECA K U3Y-
YeHHUIO OMOJIOTHH B MIPOIIECCE U3yUEHUS J0-

MOJIHUTETFHOTO MaTepralia yueOHUKa

Opranu3anus noJroToBKu

kK EI'D

[IpoaykTuBHOE OOITIEHNE U B3aUMOICHCTBUE
B IIPOIECCE COBMECTHOM yUeOHOM JesTelb-
HOCTH C Y4€TOM MO3UIUU JIPYTUX YIaCTHU-
KOB JICSITEIbHOCTH.

CamocrosiTenbHast ”HGOPMAIIMOHHO-
MO3HaBaTEbHAS ICSITEILHOCTD

C Pa3IMYHBIMU UCTOYHUKAMU HH(OpMaIIHH,

€C KPUTHYCCKAas OCHKAa U HHTCPIIPpCTAL.
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dopMupoBaHUE COOCTBEHHOW MO3UIIUU IO
OTHOIIEHUIO K OMOJIOTHIECKON HHPOPMAIIIH,
MOJIy4a€MOMW U3 PA3HBIX HICTOUHHUKOB.
Ucnonp3oBanue cpencts UKT B pemiennn
KOTHUTUBHBIX, KOMMYHHUKATUBHBIX U OPTraHU-
3allMOHHBIX 3a/1a4.

OBnaieHre MeToAaMu Hay4HOT'O TTO3HAHMS,
UCIIOJIb3yEMBbIMH MPU OMOJOTUYECKHUX UCCIIe-
JIOBAHUSIX B TIPOIECCE BHITIOJIHEHUS Tabopa-
TOPHBIX padoT.

Pa3Butre ymenuit OOBSCHATH pe3yabTaThl
OMOJIOTUYECKHUX IKCTIEPUMEHTOB.

Peenne 6mosmornueckux 3azuay.

Pa3BuTne no3HaBaTebHOTO HHTEPECA K U3Y-
YEHUIO OMOJIOTUH B MPOIECCE U3YUECHHUS J10-

IMOJIHUTCIIBHOT'O MaTcpualia y‘-IG6HI/IKa
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11 KJIACC (35 u)

OpranusMenHbii yposenb (10 4)

Opranu3MeHHbI YPOBEHb: Opranu3MeHHbIN ypOBEHB: 00111as XapakTepucTu- | CaMOCTOSTEILHOE ONPEICTICHUE 1IeJIN YUIeO-
o0111ast XapaKTEpPUCTHKA. ka. OcoOb. XKuzHenestenbHOCTh opranu3mMa. Oc- | HOM JesATeIbHOCTU U COCTaBJICHUE €€ TIaHa.
Pa3MHOKeHHE OpraHu3MOB | HOBHBIE MIPOIECCHI, IPOUCXOASIIME B opranu3mMe. | OmnpeieieHne OCHOBOIOJIAralouX MOHATHN:
Pa3MHOXeHHe OpraHu3MoOB: OECIIOJIOE U MOJO0BOE. | 0C00b, O€CTOJIOE U TTOJIOBOE Pa3MHOKEHUE,
["ameTsl. ["arioniHbIN 1 AUTUIOUIHBIA HA0OP TaryIONJIHBIA U TUTUIOUIHBIN HAOOp XPOMO-
xpoMocoM. ['epmadpoauThl. 3HAUCHHE PA3HBIX COM, TaMEThI, CCMEHHHUKH, SMYHUKH, TepMad-
BUJIOB pa3MHOkeHUs. Perymsuus GpyHKIUM opra- | pOAUTHU3M.

HU3Ma, TOMEOCTAa3 [IpoaykTuBHOE OOITIEHNE U B3aUMOICHCTBUE
B IIPOIECCE COBMECTHOM yUeOHOM JesaTelb-
HOCTH C Y4€TOM MO3UIUU JIPYTUX YIaCTHU-
KOB JIEATEILHOCTH MPU 00CYKICHUH MPOIIEC-
COB KHU3HEACATEILHOCTH OPTaHU3MOB.
CamocrositenbHast ”HGOPMAIIMOHHO-
Mo3HaBaTeIbHAS JACATEIIHHOCTD

C pa3iiIMdYHbIMU NCTOYHHUKAMHN I/IH(bOpMaI_II/II/I,
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€€ KpUTHYECKas OLICHKA U UHTEPIIPETaLUS.
®opmupoBaHUE COOCTBEHHOM MO3UIUU 10
OTHOUIEHUIO K OUOJIOTMYEeCKON HH(POpMALIUH,
IIOJIy4a€MOU U3 Pa3HbIX UCTOYHUKOB.
Pa3BuTHe no3HaBaTebHOTO HHTEPECA K U3Y-
YEHUIO OMOJIOTHH B MPOIIECCE U3YUECHHUS J10-

MOJIHUTEIBLHOTO MaTepualia ydeOHuKa

Pa3BuTHe MoI0OBEIX KIIETOK.

OnnoaoTBOpeHue

IlomoBrie ki1eTKU. Pa3BuTHE MOJTOBBIX KJIETOK.

["amerorenes: oorenes, ciepmarorene3. Hampasu-
TenbHbIE TeNbLA. [lonoBoit mpornecc. Onnoa0TBo-

pEHUE: HapyKHOE U BHYTpEeHHee. AKpocoma. 3U-

rora

OmnpeneneHre 0CHOBOIONATrAOIMIMX TOHSATHIH:
raMeToreHes3, 0OreHe3, CliepMaToreHes, Ha-
paBUTENbHBIE TEIbIA, HAPYKHOE OTUIOZ0-
TBOPEHUE, BHYTPEHHEE OILIOJOTBOPEHHUE,
aKpocoMa, 3Urora.

[IpoaykTuBHOE OOIIIEHNE U B3aUMO/ICHCTBUE
B IIPOIIECCE COBMECTHOM yueOHOM IeaTelnb-
HOCTH C Y4€TOM MO3UIUU JIPYTUX YIACTHU-
KOB JICSITEILHOCTH TIPU OOCYXICHUU U3yUae-
MOI0 MaTepuania.

Pa3BuTHe no3HaBaTEIbHOIO HHTEpPECA K U3y-
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YCHHUIO OMOJIOTUH B MponeccCC N3yudCHUs n0-

MOJIHUTEIBLHOTO MaTepualia yaeOHuKa

NuauBruayanbHOE pa3BUTHE
opraHu3MoB. buorenernue-

CKHU 3aKOH

NunuBuayanbHOE pa3BUTHE OpraHu3Ma (OHTOre-
He3). [lepuobl oHTOreHe3a. DMOpHOHAIILHOE
pa3BuTHe. 3apojbliieBbie TUCTKU. [TlocTamOpuro-

HaJIbHOC PAa3BUTHC. Tunel oHTOreHe3a. buoreHe-

TAYECKUH 3aKOH. [ [puumHbl HapyIIeHNn pa3BUTHS.

PenpoayKTUBHOE 310POBbBE; MOCIEICTBUS BIUS-
HUS QJIKOTOJIsl, HHKOTHHA, HAPKOTHYECKUX Be-
HIECTB HAa SMOPHOHAIIBHOE Pa3BUTHE YEIOBEKA.

Kuznennvie yukivl pasHvix 2pynn OpeaHu3Mos

OnpeneneHre OCHOBOIIONATAOIIMX TOHATHH:
OHTOT€HE3, (hrsIoreHe3, SMOPHOHAIbHBIN
NEePUOJl, HOCTIMOPUOHAIIBHBIN NEepUo,
npobieHue, 0j1acToMepsl, O1acTysa, racTpy-
Ja, SKTOJIepMa, SHTOZepMa, Me30/iepMa, Hell-
pyJia, HepBHas TpyOKa, OMOT€HETUYECKUMA
3aKOH.

[IpoaykTuBHOE OOIIIEHNE U B3aUMO/ICHCTBUE
B IIPOIECCE COBMECTHOM yUeOHOM JesTelb-
HOCTH C Y4ETOM MO3ULIUH IPYTUX YUaCTHU-
KOB JIEATEIbHOCTH MPU 00CYKIEHUH 0COOEH-
HOCTEW MHJIMBHUIYyaJIbHOTO PA3BUTHSA y pas3-
HBIX TPYII OPraHU3MOB.

CamocrositenbHast ”HGOPMAIIMOHHO-
NI03HABATEJIbHAS JIEATEIbHOCTh

C pa3JIn9YHbIMU UCTOYHUKAMU I/IH(I)OpMaI_II/II/I 0
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YKU3HECHHBIX IIUKJIaX Pa3HbIX [PYIII OPraHu3-
MOB, €€ KpUTHYECKasl OLICHKA U UHTEPIpETa-
Ul

dopmMHUpoBaHUE COOCTBEHHON MO3ULIMH T10
OTHOLIEHUIO K OMOJIOrMYEeCKO HH(POPMALIUH,
N0JIy4aeMOU U3 pa3HbIX UCTOYHUKOB.
Ucnonszoanue cpeacts MKT mist moucka
y4eOHON MH(GOPMALIMK U IOATOTOBKH MYJIb-
TUMEANA-TIPE3CHTALIAN.

Pa3BuTre nmo3HaBaTeNbHOrO HHTEPECA K U3Y-
YeHHIO OMOJIOTUH B MTPOLIECCE U3yUEHUS J10-

MOJIHUTEIBLHOTO MaTepualia yaeOHuKa

3aKOHOMEPHOCTH HAaCIIEI0-
BaHUs NpU3HAKOB. MOHO-

TUOPUIHOE CKPEIIUBAHKE

HacnencTBeHHOCTH M N3MEHUMBOCTD. I eHeTHka
Kak Hayka. Meroasl reHeTuku. ['enernueckas
TEPMHUHOJIOTHSI U CUMBOJIUKA. 3aKOHBI HACIIEICT-
BeHHOCTU ['. Mennens. XpoMocoMHast Teopus
HacyieacTBeHHOCTH. Onpenaenenue noa. Cren-

JICHHOC€ C I10JIOM HaCJICAOBAaHUEC

Ornpenenenre 0CHOBOIMOJIATAIOIIUX MOHITHH:
I'CH, TCHETUKA, THOPUIU3AITUs, YUCTasT JIUHHUS,
reHoTut, eHoTUIl, reHo(OH 1, MOHOTUOPHT-
HOE CKpellliBaHue, JOMUHAHTHOCTb, pelec-
CHUBHOCTD, paCIICIJICHNUE, 3aKOH YUCTOTHI

ramMeT.
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[TponykTrBHOE OOIIIEHUE U B3aUMOICHCTBHE
B IIPOIIECCE COBMECTHOM yueOHOM! JesiTelNb-
HOCTH C YIETOM TIO3UIIMH JPYTUX YYaCTHH-
KOB JICATEILHOCTH MPU 00CYKICHUH 3aKOHO-
MEpPHOCTEHN HACJICTOBAHUS MTPU3HAKOB.
Petenne 6uonornueckux (reHETUUECKUX)
3a/1a4 Ha MOHOTHOPHUIHOE CKpEeInBaHue.
Pa3BuTHe mo3HaBaTeNbHOTO HHTEPECA K U3Y-
YeHHIO OMOJIOTUU B MTPOLIECCE U3yUEHUs J10-

MOJIHUTEIBLHOTO MaTepuaia ydeOHuKa

Henonmuoe nomunupoBaHue.
I'enotumn u dpenotun. Ana-

JU3UPYIOUIEE CKPEIIMBAHUE

Hemonnoe nomunupoBanue. ['enotun u heHOTHII.

AHaIM3UPYIOLIEE CKPEIINBAHUE

Onpenenenrne 0OCHOBOMOIAraloMX MOHSTHM:
HETIOJTHOE JIOMUHUPOBAHUE, AHATIU3UPYIOIIEE
CKpEIIMBAaHUE.

[IponykTuBHOE 00IIICHNE U B3aUMOJICUCTBHE
B MIPOIECCE COBMECTHOM yUeOHOM JesTelNb-
HOCTHU C YYETOM NO3UIMHU JIPYTUX YUYACTHU-
KOB JIEATETLHOCTH MPU 00CYKICHUH 3aKOHO-

MepHOCTeﬁ HacCJICAJOBaHUA IIPU3HAKOB.
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Pemenune 6nosornyeckux (reHETUIECKUX )
3aJ1a4 Ha MOHOTHOPHUIHOE CKpeIMBaHue.
Pa3BuTHe Mo3HaBaTeNBHOTO HHTEPECA K U3Y-
YEHUIO OMOJIOTUH B MPOIIECCE U3YUECHHUS J10-

MOJIHUTEIBLHOTO MaTepualia ydeOHuKa

JIuruOpuIHOE CKpeIrBa-
HUE. 3aKOH HE3aBUCUMOTO

HaCJICJOBAHUS IIPU3HAKOB

JurubpuaHoe CKperrBanue. 3aKOH HE3aBUCUMO-
ro HaclieI0BaHus Npu3HaKoB. OrpaHUYECHUS JEH-
CTBUS 3aKOHOB MeHnend. Ycnosus evinoanenus

3aKkoH06 Menoensa

OrnpeneneHre 0CHOBOIOIATAKOIIUX MOHSITHH:
TUTUOPUIHOE CKpeluBanue, pemeérka [1en-
HETa, HE3aBUCUMOE HACJIeJOBaHUE.
[IponykTuBHOE 00IIIEHNE U B3aUMOJICUCTBHE
B IIPOLIECCE COBMECTHOM yUEOHOM J1edaTenb-
HOCTH C YYE€TOM MO3ULUHU JPYTUX YYACTHU-
KOB JIEATEILHOCTH MPU 00CYKICHUH 3aKOHO-
MEpPHOCTEMN HACJICIOBAHUS MTPU3HAKOB.
Pemenne 6nonornuecknx (TeHETHUECKUX )
3a/1a4 Ha AUTMOPHUIHOE CKPEIIMBaHUE.
Pa3BuTre nmo3HaBaTenbHOrO HHTEpECA K U3Y-
YeHHUIO OMOJIOTUU B MIPOLIECCE U3yUEHUS J10-

IMOJHHUTCIIbHOI'O MaTCpualia y‘IC6HI/IKa
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XpoMOCOMHasi TEOpUS Ha-
CJIEICTBEHHOCTU. 3aKOH
Moprana. ['eneTnka nosna.
Hacnenosanue, cuerieHHoe

C I10JIOM

3akoH Moprana. Kpoccunrosep. XpoMocoMHas
TEOpHUs HACIEICTBEHHOCTH. | eHeTnka nomna. Ka-
puoturl. HacnenoBanue, CIienICHHOE C TIOJIOM.
HacnencrBennsle 3a00JIeBaHUs YEJIOBEKA U X
NpeayNpexIeHre. ITUUECKUE aCleKThl B 00JaCTU

MG,Z[HHHHCKOI;’I I'CHCTHUKHU

Ornpenenenre 0CHOBOIONATAIOIINX TOHATHM:
CLICIICHHOE HACJIEIOBAaHME, 3aKOH MopraHna,
nepeKpeCT (KPOCCUHTOBEP), XPOMOCOMHAS
TEOPUS HACIECTBEHHOCTH, AyTOCOMBI, TI0JIO-
BBIE XPOMOCOMBI, T€TEPO- U TOMOTaMETHBIN
10J1, IPU3HAKH, CLIETUIEHHBIE C TI0JIOM, TEMO-
(bunus, TaTbTOHU3M.

[IpoaykTuBHOE OOIIIEHNE U B3aUMO/ICUCTBUE
B IIPOIECCE COBMECTHOM yUeOHOM JesTelb-
HOCTH C Y4€TOM MO3UIUU IPYTUX YIaCTHU-
KOB JICATEJILHOCTH MPU 00CY>KI€HUH BOIIPO-
COB HCCIIETOBAaHHUI HACJIENOBaHUs TPU3HAKOB
y 4EJIOBEKA U AITUYECKHUX aCTIEKTOB B 00JaCTH
MEIUIUHCKOW T€HETUKH.

CamocrositenbHast ”HGOPMAITMOHHO-
MO3HABATEbHAS IESITEIbHOCTD

C pa3IMYHBIMU UCTOYHUKAMHU HH(POPMAIIUH,

B T.4. ¢ ucnosibzoBanueM cpencts UKT, eé
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KPUTHYECKasl OLICHKA U UHTEPIIPETALUS.
®opmupoBaHUE COOCTBEHHOM MO3UIUU 10
OTHOUIEHUIO K OUOJIOTMYEeCKON HH(POpMALIUH,
MOJIy4a€MOMW U3 Pa3HBIX HICTOUHHUKOB.
Pemenue 6uosornyeckux (reHETUYECKUX )
3a/1a4 ¢ Y4ETOM CUEIJIEHHOTO HACIIEIOBAHUS
Y KPOCCHUHTOBEpa.

Pa3BuTHe mo3HaBaTEIBLHOTO UHTEPECA K U3Y-
YEHUIO0 OMOJIOTHH B MPOIIECCE U3YUCHHUS J10-

MOJIHUTEIBLHOTO MaTepuaia ydeOHuKa

3aKOHOMEPHOCTHU U3MEHYH-

BOCTH

3aKOHOMEPHOCTH U3MeHYMBOCTH. Henacnenct-
BEHHasi K3MEHYUBOCTh. HaceacTBeHHas usmMeH-
4uBOCTh. Mo (PUKAIIMOHHBIE U3MEHUUBOCTD.
Monmudukanuu. Hopma peakmun. KomOunammoHn-
Hasi ”3BMEHUYUBOCTh. MyTallmoHHas U3MEHUYUBOCTh
MyTanuu: reHHble, XPOMOCOMHBIE, TEHOMHBIE.
Heneuus. Jynnukanus. Homummonaus. MyrareH-

Hble GakTopbl. MyTannonHas teopus. ['eHotun u

OrnpeneneHre 0CHOBOIOIATAOITUX TTOHATHI:
MOU(DUKAITMOHHAS N3MEHIUBOCTh, MO (DU-
KaIlM¥, HOpMa peaKIii, KOMOMHAIIMOHHAS
U3MEHYUBOCTh, MyTAI[AOHHAS H3MEHYUBOCTD,
MYTaIWH: TeHHBIE, XPOMOCOMHBIC, T€HOM-
HBIC, IECIHS, TYTUTHKAIINS, TTOJTMILIONINS,
MyTareHHbIe ()aKTOPhI, MyTAIlMOHHAS] TEOPUSI.

[IpoaykTuBHOE OOIIEHNE U B3aUMO/ICHCTBUE
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cpclaa. MYTaI‘eHI)I, HX BJIMAHHUC Ha OPIraHU3MBbI

B IIPOIIECCE COBMECTHOM yueOHOM 1edaTenb-
HOCTH C YYETOM MO3ULIUU JPYTUX YUaCTHU-
KOB JICATEILHOCTH MPU 00CYkKACHUHU 3aKOHO-
MEPHOCTEW N3MEHYMBOCTH OPTaHU3MOB.
CamocrositenbHas UHHOPMAIIMOHHO-
IIO3HABATEJIbHAS JIEATEIbHOCTD

C pa3JIMYHBIMU UCTOYHUKAMU UH(POPMALIUH

O BJIMSIHUM MYTareHHbIX ()aKTOPOB Ha opra-
HU3MBI, €€ KpUTHYECKas OLICHKA U UHTEPIIpe-
tanus. DopMupoBanre coOOCTBEHHOHN MO3HU-
I[UM 110 OTHOILIEHUIO K OMOJIOTUYECKON UH-
dbopmanyu, noxyyaeMoil U3 pa3HbIX UCTOY-
HUKOB.

Ucnons3zoBanne cpeacts UKT B pemrenun
KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OpraHU-
3alIMOHHBIX 33/a4, CBA3aHHBIX C U3YUYEHUEM
WU3MEHYHUBOCTU OPTraHU3MOB.

Pa3BuTHe mo3HaBaTEILHOIO HHTEPECA K U3y-
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YCHHUIO OMOJIOTUH B MponeccCC N3yudCHUs n0-

MOJIHUTEIBLHOTO MaTepualia yaeOHuKa

OCHOBHBIE METO/IBI CETIEK-
LY PaCTEHU, )KUBOTHBIX U
MHKPOOPraHu3MoOB. brorex-

HOJIOT'UA

JlomecTukanus u celekius. MeToanl CeNeKIHH.
Knerounas unxenepus. I eHHast HTHKEHEPUSL.
buortexnonorus, €€ HanpaBJICHUS U MEPCIEKTUBbI
pa3BUTHSL.

buobeszonacnocmo

OnpeneneHre OCHOBOIIONATAOIIMX TOHATHH:
CeJIeKIIUs, COpT, TOpo/Ia, ITaMM, OMOTEXHO-
JIOTHUSI, MyTareHes, KJIIeTOUHas UHXKEHEPHUS,
reHHAasi UHKEHEPHUsl, TETEPO3UC, UHOPHUIMHT,
OuoryMyc, KyJabTypa TKaHeH, KIOHUPOBaHUE,
CUHTETHUYECKHE OPTaHU3MBbI, TPAHCTEHHBIE
OpraHu3Mbl, OM00E30MIaCHOCTb.
[IpoaykTuBHOE OOIIIEHNE U B3aUMO/ICHCTBUE
B IIPOIECCE COBMECTHOM yUeOHOM JesTelb-
HOCTH C YYE€TOM MO3ULUU JPYTUX YYACTHU-
KOB JICSITEIbHOCTH TIPU O0CYKACHUU TIPO-
0JieM OMOTEXHOJIOTHH, €€ TIEPCIICKTUB U ATH-
YECKUX HOPM.

CamocrositenbHast ”HGOPMAIIMOHHO-
MO3HABATEbHAS IS TEIbHOCTD

C pa3JIn9YHbIMU UCTOYHUKAMU I/IH(I)OpMaI_II/II/I
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0 METOJIax CEJIEKLUU U HAIpaBJICHUN pa3BU-
TUSI OMOTEXHOJIOTUH, €€ KPUTUYECKas OLIEHKa
U UHTEpIpeTanusl.

dopmMupoBaHUE COOCTBEHHOW MO3UIUH 110
OTHOLIEHUIO K OMOJIOrMYEeCKO HH(POPMALIUH,
N0JIy4aeMOU U3 pa3HbIX UCTOYHUKOB.
Pa3BuTre nmo3HaBaTeNbHOrO HHTEPECA K U3Y-
YEHHIO OMOJIOTHH B IIPOLECCE U3YyUEHUS 10~

MOJIHUTETFHOTO MaTepralia yueOHUKa

O6o06maronuii ypox

CaMoCTOATENBHBIA KOHTPOJIb U KOPPEKIUS
y4eOHOM JESITEIbHOCTH C UCTIOJIb30BaHUEM
BCEX BO3MOXHBIX PECYPCOB ISl JOCTUKECHUS
MOCTABJICHHBIX LEJIEN U peaTu3aluy MIaHOB
JNEATETBHOCTH.

JlemoHCTpalys HaBBIKOB MO3HABATEIIBHOU
peduexcun

[IponykTuBHOE 00IIICHNE U B3aUMOJICHCTBHE

B [IPOIECCE COBMECTHOM yUeOHOM JesTelNb-
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HOCTH C YYETOM IMO3UILIMU IPYTUX YIaCTHU-
KOB JICSITEIbHOCTH.

JleMOHCTpalus BJIaJIcHUS SA3bIKOBBIMH CpPE/I-
CTBAMH.

YBepeHHOE MO0JIb30BaHNE OUOTOTHYECKOM
TEPMUHOJIOTHEN B IIPEeIax U3yuYeHHOU Te-

MBI

IMonyasIMOHHO-BUI0BO YPOBEHH (8 1)

[TonynssuMoHHO-BUI0BOM
YPOBEHbB: 00I11as1 XapaKTepH-

CTHKaA. BI/II[BI H IOITYJIAIUH

[Tonstue o Buae. Kpurepuu Buaa. lonmynsunosn-
Has cTpykrypa Buaa. [lonynsauus. [Tokasarenun
nonyisauui. ['enerndeckas CTpykTypa nomyJis-

uuu. CBOMCTBA NOMYJIALINI

CamocTosTeIbHOE ONpe/IeIICHUE NN YIeO-
HOM JIeSITEILHOCTH U COCTAaBJICHUE €€ MJIaHa.
Onpenenenre 0OCHOBOMOIATAIOIINX HOHSATHIM:
BUJ, KPUTEPUU BUJA, apeall, NOMyIALus,
POXKIAEMOCTh, CMEPTHOCTD, IIOKA3ATEHN
CTPYKTYPBI ITONYJISIIAU, TUNIOTHOCTb, YACJIECH-
HOCTb.

[IpoaykTuBHOE OOIIIEHNE U B3aUMO/ICHCTBUE

B IIPOIIECCE COBMECTHON yUeOHOW esaTelnb-
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HOCTHU C Y4ETOM HO3ULMH JPYTUX YYaCTHH-
KOB JCSITENILHOCTU MIPU 00CYKJIEHUU COBpe-
MEHHBIX MPEACTABICHUI O BUJE U €r0 MOIy-
JIALMOHHOM CTPYKTYpE.

OBnazeHue METolaMi Hay4HOIO IMO3HAHMS,
UCIOJIb3YEMBIMU ITPU OMOJIOTUYECKUX UCCIIE-
JIOBaHUSIX B MPOLECCE BBINIOJHEHUA Jabopa-
TOpHOM paboThl «M3yuenue mopdoaoruye-
CKOI'O KpUTEPUS BUIA».

Pa3BuTre nmo3HaBaTeNbHOrO HHTEPECA K U3Y-
YeHHIO OMOJIOTUU B MTPOLIECCE U3yUEHUS J10-

MOJIHUTEIBLHOTO MaTepualia yaeOHuKa

Pa3BuTtHe DBOJIIONUOHHBIX

nueu

Pa3BuTHe SBOJIIOIIMOHHBIX HJCH, YBOJIIOIMOHHAS
teopust U. [lapBuna. CuHTETHUYECKASI TEOPUS IBO-
monuu. [lonynsius — sneMeHTapHas euHALA
sBoJirornu. CBHIETEIHLCTBA DBOJIIOIMHU KUBOM

MIPUPOABI

Omnpenenenre 0CHOBOMOIATAIOIINX TOHSITHIA:
ABOJTIOIHS, TeOpHs IBOMIOIMHY JlapBrHa,
JBIDKYIIAE CHUJTBI BOJTIOINH: H3MEHYUBOCTD,
O60pb0a 3a CyIIeCTBOBAHUE, €CTECTBEHHBIM
0TOOp, CHHTETUYECKAsI TEOPHS IBOJIIOITHH.

[IpoaykTuBHOE OOIIEHNE U B3aUMO/ICHCTBUE
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B IIPOLIECCE COBMECTHOM yueOHOU JesITelNb-
HOCTH C y4ETOM MO3ULMN JIPYTUX YIACTHU-
KOB JESITEIbHOCTU IPU 00CYKJIEHUU OCHOB-
HBIX I10JI0KEHUH YBOIIOLIMOHHONU TEOPUU
Y.J/lapBrHA ¥ TTOJ0KEHUA CUHTETHYECKOU
TEOPHUH IBOJIFOLIAH.

CamocrosiTenbHas H(HOPMAIMOHHO-
IIO3HABATEIIbHAS IESITENBHOCTD

C pa3IMYHBIMU UCTOYHUKAMH UH(pOpMauu

O Pa3BUTHH 3BOJIFOLIMOHHBIX UJIEH, €€ KPUTHU-
yecKas OLleHKa U uHTepnperanus. Popmupo-
BaHHE COOCTBEHHOM MO3HUIIMU 110 OTHOLIEHUIO
K OnoJsiornueckoil nHpopMauu, NoJIy4aeMon
U3 Pa3HbIX HCTOYHUKOB.

Ncnonp3oBanue cpencts UKT B pemiennn
KOTHUTUBHBIX, KOMMYHUKATHBHBIX U OpraHu-
3alIMOHHBIX 33/a4, CBA3aHHBIX C U3YUYEHUEM

nruHocTy Y./lapBrHa, Kak y4eHOro-

68




UCCJIeI0BATEIIS.
Pa3BuTHE no3HABAaTEIHLHOTO UHTEPECA K U3Y-
YEHUIO OMOJIOTUH B MPOIECCE U3YUECHHUS J10-

IMIOJIHUTCIIBHOT'O MAaTCpHalia y‘{e6HI/IKa

JIBMKyIIME CHJIIBI DBOJIIO-
LU, UX BIUSAHUE HA T€HO-

dboHa onyNsIun

JIBrkymine cuitbl ((paKTOpbl) 3BOJTIOLNMH, UX BIIHS-

HHC Ha I’CHO(i)OHI[ IMOITYJIAIN N

OnpeneneHre OCHOBOIOIATAIOIIUX MOHSITHH:
aieMeHTapHbIe (PaKTOPBI SBOJIOLUU: MYyTa-
IIUOHHBIN MPOIIECC, TOMYJISIIUOHHBIC BOJIHBI,
npeiid reHoB, U30JIALIHS.

[IpoaykTuBHOE OOITIEHNE U B3aUMOICHCTBUE
B MIPOIECCE COBMECTHOM yueOHOM JesTelNb-
HOCTH C YYE€TOM MO3ULUHU JPYTUX YYACTHU-
KOB JICATEILHOCTH MPHU 00CYKI€HUH COBpE-
MEHHBIX MIPEACTABICHUM O JBIKYIIUX CUIaX
(akTopax) IBOIOIIHH.

CamocrositenbHast UHGOPMAITMOHHO-
MO3HaBaTEbHAS ICSITEILHOCTD

C pa3IMYHBIMU UCTOYHUKAMU UHGOPMAITHH

00 3BOTIOIMOHHBIX (haKTOpax, €€ KpuTuye-
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CKas OlIEHKa 1 uHTepnperanus. PopmMupoBa-
HUE COOCTBEHHOMW MO3UIIUU 110 OTHOIICHHIO K
Oouonoruyeckor nHhopMaIu, noayyaeMomn
U3 pa3HbIX HCTOYHUKOB.

Pemienue 6uosiornyeckux 3ajad Ha mpume-
HeHue 3akoHa Xapau-BaitnOepra.

Pa3BuTHe no3HaBaTebHOTO HHTEPECA K U3Y-
YEHUIO OMOJIOTHH B MIPOIIECCE U3YUCHHUSI J10-

MOJIHUTEIFHOTO MaTepHalia yueOHUKa

EcTtecTBeHHBII 0TOOp Kak

(bakTOp IBOJIOIHIH

EcTecTBeHHbII1 0TOOp — Hamnpapisomui HakTop
3BOJIIOLIUU. DOPMBI €ECTECTBEHHOT'O 0TOOpA: IBU-
KYIIAN, CTAOMITM3UPYIOMIUNA U Pa3phIBAIOLTUN
(zn3pynTuBHBIN). I3MeHeHus reHooH1a, BBI3bI-
BaeMble €CTECTBEHHBIM OTOOPOM. ATanTaliiu Kak

pe3ynbTaT IeUCTBUS €CTECTBEHHOTO 0TOOpa

Omnpenenenrne 0CHOBOTIONATAIOIINX MTOHSATHI:
(hOopMBI €CTECTBEHHOTO 0TOOpPA: IBIKYIITUH,
CTAOMIIU3UPYIOIIUUNA, TU3PYTITUBHBIN (pa3-
PBIBAIOLLIUA).

[IponykTuBHOE 00IIIEHNE U B3aUMOJICUCTBHE
B TIPOIECCE COBMECTHOM yueOHOM! JesITelNb-
HOCTH C YIETOM ITO3HUIIMH JPYTUX YIaCTHH-
KOB JICATEILHOCTH MPU 00CYKICHUH BIIASTHUS

€CTECTBEHHOI0 0TOOpa Ha reHOGOH T MOMY-
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JISITAM.
Pa3BuTHe no3HaBaTebHOTO HHTEPECA K U3Y-
YEHUIO OMOJIOTHH B IIPOIIECCE U3YUSHHUS J10-

IMIOJIHUTCIIBHOT'O MAaTCpHalia y‘{e6HI/IKa

MHuKpO3BOJIIOLUS U MAKPO-

OBOJIFOIIHUA

MuxkpoaBosonys 1 Makpo3Bosronus. Hanpasie-

HHA 5BOJIIOIUHA

Omnpenenenre 0CHOBOMOIATAIOIINX MOHATH:
MaKpO3BOJIIOIMS, MUKPO3BOJIIOIUS, TUBEP-
TEHIIUSI, PENIPOAYKTUBHAS U3OJISLIUS, BUIO-
00pa3oBaHue: reorpapuyeckoe, IKOJIOrnye-
CKO€, KOHBEPI CHIUSI.

[IpoaykTuBHOE OOIIEHNE U B3aUMO/ICHCTBUE
B IIPOIECCE COBMECTHOM yUeOHOM JesATelb-
HOCTH C YYE€TOM MO3ULUHU IPYTUX YYACTHU-
KOB JICSITEJILHOCTH TIPU OOCYXECHUU MPOIIEC-
COB MaKpO- U MUKPO3BOJIIOIUH.
CamocrositenbHast ”HGOPMAIIMOHHO-
MO3HaBaTEbHAS ICSITEILHOCTD

C pa3IMYHBIMU UCTOYHUKAMU UHGOPMAITHH

o gopMax BuA000pa3oBaHus, €€ KpUTHUECKas
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OIICHKA Y UHTEPIPETAIUSI.
dopmMupoBaHUE COOCTBEHHOM MO3UIUU 10
OTHOUIEHUIO K OUOJIOTMYEeCKON HH(POpMALIUH,
IIOJIy4a€MOU U3 Pa3HbIX UCTOYHUKOB.
Pa3BuTHe no3HaBaTebHOTO HHTEPECA K U3Y-
YEHUIO OMOJIOTHH B MPOIIECCE U3YUECHHUS J10-

MOJIHUTEIBLHOTO MaTepualia ydeOHuKa

Hanpagnenus sBosronun

HampaBneHust MaKpO3BOJTIOIUHN: OHMOJIOTHICCKUC
nporpecc u perpecc. [lytn noctrxennss OMoJIoru-
YECKOTo mporpecca: apoMopdos, uanoasantamus,

JlereHepanus

Onpenenenrne 0OCHOBOMOIATAIOMINX HOHSTHIM:
HaITPaBJICHUS BOIOLMH: OMOJIOTMYECKUM
nporpecc, OM0JIOTHYECKUM perpecc, apoMop-
o3, manoaganTaius, AereHepanus.
[IpoaykTuBHOE OOITIEHNE U B3aUMOICHCTBUE
B IIPOLIECCE COBMECTHOM yUEOHOM J1eaTenb-
HOCTH C YYE€TOM MO3ULUU IPYTUX YYACTHU-
KOB JICSITEILHOCTH TIPH OOCYXJEHUU HaMpaB-
JICHUH SBOJIIOIIMH.

CamocTosTenbHas HHPOPMAITMOHHO-

IIO3HAaBaTCIIbHAA AJCATCIBHOCTD
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C pa3JIMYHBIMU UCTOYHUKaMH HH(pOpMaLuu

0 JI0Ka3aTeIbCTBAX BOJIIOLUY, €€ KpUTHYE-
CKasl OLIeHKa U nHTepnpetanus. PopmMupoBa-
HUE COOCTBEHHOM MO3UIIMU MO OTHOLIEHUIO K
Onosornyeckor nHpopMaIu, MoIyyaeMoin
U3 Pa3HbIX HCTOYHUKOB.

Hcnonp3oBanne cpencts UKT B pemiennn
KOTHUTHBHBIX, KOMMYHUKATUBHBIX U OpTaHH-
3alIMOHHBIX 33/1a4, CBSI3aHHBIX C U3yYEHUEM
OCHOBHBIX HaNpPaBJICHUIN SBOTIOIIH.
Pa3BuTHe no3HaBaTenbHOrO HHTEPECA K U3Y-
YEeHHIO0 OMOJIOTHUH B Ipoliecce U3ydeHUs J0-

MOJIHUTEIBLHOTO MaTepruaia ydeOHuKa

[TpunHIUTEl KITacCUpUKAIIIH.

CucremMaTuka

Mmuoroo0pasue opraHu3MoB Kak pe3yabTaT dBO-
mouuu. [Tpunnune! knaccudukanuu. CucteMatu-

Ka

OnpeneneHre 0OCHOBOOIAralomX MOHSTHM:
CHCTEMATHKa, ONHOMHHAJIILHOEC Ha3BaHUE,
CHUCTEMaTUYECKHE KaTerOPUH: THUII, OTHAEII,
KJIacC, OTPs, MOPSII0K, CEMENUCTBO, POJI, BUIL.

[IpoaykTrBHOE OOIIIEHNE U B3aUMOJICUCTBUE
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B IIPOIIECCE COBMECTHOM yueOHOM 1edaTenb-
HOCTH C Y4€TOM MO3UIUU IPYTUX YYACTHU-
KOB JICATEILHOCTH MPHU 00CYKICHUH MPUH-
IIUTIOB KJIacCU(UKAIIUU OPTaHU3MOB.
Pa3BuTHe mo3HaBaTEILHOTO UHTEPECA K U3Y-
YEHUIO OMOJIOTHH B MPOIIECCE U3YUECHHUS J10-

MOJIHUTEILHOTO MaTepuaia ydeOHuKa

O6o06maronui ypox

CaMOCTOATENBHBIA KOHTPOJIb U KOPPEKIUS
y4eOHOM JESITEIbHOCTH C UCTIOJIb30BaHUEM
BCEX BO3MOXHBIX PECYPCOB JJIsl JOCTUKECHUS
IIOCTABJICHHBIX LIEJIEN U peau3alry [IaHOB
JEATEIBHOCTH.

JleMOHCTpalusi HaBbIKOB MMO3HABATEIILHOMN
pednexcun.

[IpoaykTuBHOE OOIIIEHNE U B3aUMO/ICHCTBUE
B MIPOIECCE COBMECTHOM yUeOHOM JesTelNb-
HOCTH C YYETOM NO3UIUU IPYTUX YUYACTHHU-

KOB ACATCIIbHOCTH.
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I[eMOHCTpaHI/ISI BJIAACHUS A3BIKOBBIMU CPCI-
CTBaMH.

YBepeHHOC IT0JIE30BaHKUE OMOJIOTHUCCKOM
TGpMHHOHOI‘HGﬁ B IIpcaciiax HSY‘IGHHOﬁ TC-

MBI

IKOCHCTEMHBIN YPOBeHb (8 1)

DKOCUCTEMHBIA YPOBEHbB:
oO11ast XapakTepUCTUKA.
Cpena oOuTaHust opraHus-
MOB. DKOJIOTUYECKHE (Pak-
TOPBI U UX BIHUSHUE HA Op-
ranu3Mbl. ToJaepanTHOCTh U

ajzarnTaims

DKOCHCTEMHBIN YPOBEHb: 001Iasi XapaKTEPUCTUKA.

Cpena oOuTaHUs! OPraHU3MOB. DKOJIOTHUYECKHE
(bakTOphI U UX BIAUSHUE HA OpraHu3Mebl. Tose-
paHTHOCTH U afgantauus. [IpucnocoOnenus opra-

HU3MOB K JICHCTBHIO KOJOTHYECKHUX (PaKTOpPOB

CamocTosTenpHOE OnpeIesieHre e yaeo-
HOM JIeATEeIbHOCTH U COCTaBIICHUE €€ TIaHa.
Omnpenenenre OCHOBOIIOIATAFOIINX TTOHATHI:
cpena oOuTaHus, SKOJIOTUYECKUE (PaKTOPHI:
abuoTuueckue, OMOTHYECKUE, aHTPOTIOTEH-
HBIC, TUMUTHPYIOIINE, TOJICPAHTHOCTD, 3aKOH
MUHHUMYyMa, TIPABUJIO TOJIEPAHTHOCTH, ajat-
TaIusl.

[IpoaykTuBHOE OOIIIEHNE U B3aUMOICHCTBUE
B IIPOIIECCE COBMECTHOM yUeOHOU eaTelnb-
HOCTH C YIETOM ITO3HUIIMH JPYTUX YIaCTHH-

KOB ACATCIBbHOCTH IIPpU O6CY)I(I[€HI/II/I BJIMAHUA
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AKOJIOTUYECKUX (PaKTOPOB HA OPTAHU3MBI.
CamocTtosaTenbHast UHPOPMAIIHOHHO-
MIO3HABATEIIbHAS IESITENBHOCTh

C pa3IMYHBIMU UCTOYHUKaMH UH(pOpMauu
0 MPUCIIOCOOJEHUSAX OPraHU3MOB K JIEHCT-
BUIO Pa3IMYHBIX HKOJIOTUYECKUX (PAKTOPOB,
e€ KpuTUUeCcKas OLEHKA U UHTEPIPETALIHS.
dopmupoBaHUE COOCTBEHHOM MO3UIMHU 10
OTHOIIEHUIO K OUOJIOTHYECKON HH(POpMAIIUH,
NOJIy4a€MOUW U3 PA3HBIX HICTOYHHUKOB.
Pa3BuTre nmo3HaBaTeNbHOIO MHTEPECA K U3Y-
YEHUIO OMOJIOTHH B MPOIECCE U3YUECHHUS J10-

MOJIHUTEILHOTO MaTepualia yaeOHMKa

DKOJIOTHYECKHUE COO6HICCTB3

buonienos. Dxocucrema. Kimaccudukarms sxocu-
crem. buoreonenos. MIckyCCTBEHHBIE DKOCUCTE-
MBI. DKOCUCTEMBI TOpOAOB. [IuIieBrie cBsI3U B

skocucteme. [IpocTpaHCTBEHHAs CTPYKTYypa KO-

CHUCTCMBHBI. P33H006pa?>I/I€ aKocucTeM. B3anmMooT-

OrnpeneneHre 0CHOBOIOIAralOIINX MTOHSTHM:
OuoTHU4ecKoe coodI11ecTBO (OUOIIEHO3), KO-
cuctema, OMOreoIeHo3, OMOTOM, UCKYCCT-
BEHHBIE (AHTPOIION€HHBIC) YKOCUCTEMBI: ar-

pOOMOIIEHO3, PKOCUCTEMA TOPO/Ia, TOPOJICKOM
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HOIICHHUS MOIMYJISIUI pa3HbIX BUJIOB B 9KOCHCTE-
me. KpyroBopoT BeliecTB 1 OTOK YHEPTHH B IKO-
cucTeMe. Y CTOWYMBOCTb U IMHAMUKA SKOCUCTEM.
[TocnencTBus BIUAHUA JEATEIBHOCTH YEJIOBEKA Ha
skocucteMbl. CoxpaHeHue OMopazHo00pa3usl Kak

OCHOBAa YCTOﬁqHBOCTH OKOCHUCTCMBI

JaHamagr.

[IponykTuBHOE OOIICHNE U B3aUMOICHCTBHE
B IIPOIIECCE COBMECTHOM yueOHOM JiedaTenb-
HOCTH C YYETOM MO3ULUU IPYTUX YYACTHU-
KOB JICSITEIbHOCTH IIPU CPAaBHUBAHUU €CTECT-
BEHHBIX U UCKYCCTBEHHBIX SKOCHUCTEM, MPO-
0JieM 3arpsi3HEHUS] aTMOC(EPBHI.
CamocrostensHas UHHOPMAITMOHHO-
MO3HABATEIbHAS IESITEIbHOCTD

C pa3IMYHBIMU UCTOYHUKAMU UH(POpMAITIU
00 HKOJIOTUYECKUX COOOIIeCcTBax, €€ KpUTHU-
yeckas oleHKa 1 uarepnperanus. Dopmupo-
BaHHUE COOCTBEHHOM MO3UIIMU 110 OTHOLIEHUIO
K OmoJsiornueckoit nH(popMaIum, morydaeMon
U3 pa3HbIX UCTOYHHUKOB.

Pa3BuTHne no3HaBaTeIbLHOTO UHTEpPECA K U3Y-
YeHHIO OMOJIOTUU B MPOLIECCE U3yUEHUS J10-

IMOJHHUTCIIbHOI'O MaTcpualia y‘le6HI/IKa
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Bunaer B3anMoOOTHOIIIEHUN
OPTraHU3MOB B 3KOCHCTEME.

DKojoruueckas HuIa

DKOJIOTUYECKHUE BSaHMOHeﬁCTBHH OpPraHu3MoOB

B DKOCHCTEMeE. DKOJIOTHYecKas HuIIa. 3aKOH KOH-

KYPCHTHOI'O UCKJIFOUCHUA

OnpeneneHrne 0OCHOBONOIAraloMX MOHSATHM:
HEUTpaIu3M, CUMOMO3: MyTyalu3M, IpOTO-
KooIepaliys, KOMMEHCAJIN3M, HaxJIeOHUYECT-
BO, KBaPTUPAHCTBO, NAPa3UTU3M, XUITHUYE-
CTBO, aHTUOUO3: aMEHCAJIU3M, aJUIeJIONaTusl,
KOHKYPEHIIUS, TEPPUTOPUAITBHOCTB, IKOJIO-
rUYecKas HUIa, 3aKOH KOHKYPEHTHOT'O HC-
KJIFOUECHHSL.

[IpoaykTrBHOE OOIIEHNE U B3aUMOJICHCTBUE
B IIPOLIECCE COBMECTHOM yUEOHOM J1edaTenb-
HOCTH C YYE€TOM MO3ULUU IPYTUX YYACTHU-
KOB JICSITEILHOCTH TIPU OOCYXJIECHUU TUTIOB
B3aHUMOOTHOIIEHNU OPraHU3MOB B SKOCUCTE-
Max.

OBnazgeHue METOJaMHU HAYYHOTO MMO3HAHUS,
UCIIOJIb3yeMbIMH MPU OMOJTOTUYECKHUX UCCIIe-
JIOBAHUSX B TIPOIECCE BHITIOJIHEHUS JTabopa-

TOPHOM paboThl « M3yueHne 3K0I0rn4ecKoim
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HUIIU Y Pa3HBIX BUJIOB PACTEHUIN.
Pa3Butne ymeHui1 00bACHATD Pe3yabTaThl
OMOJIOTrMYECKUX IKCIIEPUMEHTOB.

PazBuTHne no3HaBaTeIbHOIO HHTEpPECA K U3Y-
YEHHIO OMOJIOTHH B IIPOLIECCE U3YyUEHUS 10~

IMIOJIHUTCIIBHOT'O MaTCpHalia y‘{C6HI/IKa

BunoBasa
Y POCTPAHCTBEHHAS CTPYK-

Typa 3KOCUCTEMBI

BunoBas u mpocTpaHCTBEHHAsA CTPYKTypa IKOCH-

cTeMbl. Tpoduueckas CTpyKTypa 3KOCHUCTEMBI

Omnpenenenre OCHOBOIIOIATAFOIINX TOHATHI:
BUJIOBasI CTPYKTYpa, MPOCTPAHCTBEHHAS
CTPYKTypa coo011ecTBa, Tpopuieckas CTpyK-
Typa, TUIIEeBas eMb, TUIIEBas CETh, APYC-
HOCTb, aBTOTPO(BI, reTepoTPOPbI, IPOTY-
IIEHThI, KOHCYMEHTBI, PEyIICHTHI.
[IpoaykTuBHOE OOIIEHNE U B3aUMO/ICHCTBUE
B IIPOIIECCE COBMECTHOM yUeOHOU JIeaTelnb-
HOCTH C YIETOM ITO3UIIMH JPYTUX YIaCTHH-
KOB JICATEILHOCTH MPU 00CYKICHUH pa3Iny-
HBIX CTPYKTYP IKOCUCTEM.

OBJIaIIeHI/IG MCTOAAMU HAYYHOI'O ITIO3HAHUA,
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UCIIOJIb3YEMbIMH MPH OUOJIOTUUECKUX HCCIIe-
JIOBAHUSIX B MIPOLIECCE BHIMOJIHEHUS Jabopa-
TOPHOM paboThl «OnKcaHnue YIKOCUCTEM CBO-
el MECTHOCTI.

Pa3BuTHe mo3HaBaTEILHOTO UHTEPECA K U3Y-
YEHUIO OMOJIOTHH B IIPOIIECCE N3YUSHHUS JI0-

MOJIHUTEIBLHOTO MaTepualia ydeOHuKa

IImmeBrle cBsI3U

B OKOCUCTEMC

OOMeEH BENIECTBOM U SHEPrUei B SKOCUCTEME.

[IumieBble ¢BA3M B DKOCHUCTEME. | MBI IMTUILIEBHIX

uenei. [IpaBuino 3K0JI0rn4ecKor MUpaMUIbI

Onpenenenre 0CHOBOIOIATAXOIINX MOHATHI:
NUIIEBast LEMb: JEeTPUTHAs, MaCTOUIIIHAS;
nupamMmuaa: ynucesn, Onomacc, 3Hepruu; npa-
BUJIO 3KOJIOTHYECKOW MTUPaMUBI.
[IponykTuBHOE 00IIIEHNE U B3aUMOJICHCTBHE
B IIPOLIECCE COBMECTHOM yUEOHOM J1eaTenb-
HOCTH C YYETOM IMO3ULIUH IPYTUX YUaCTHU-
KOB JICATEIbHOCTH MPHU 00CYKICHUH MHILIE-
BBIX CBSI3€U B PA3IMYHBIX IKOCUCTEMAX.
CamocTosaTenbHast UHPOPMAIIMOHHO-

IMIO3HAaBaTCIIbHAA AJCATCIBHOCTD
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C pa3JIMYHBIMU UCTOYHUKaMH HH(pOpMaLuu
00 0COOCHHOCTSIX MUIIEBBIX CBS3EH B pas-
JIMYHBIX 3KOCUCTEMAX, €€ KPUTHUECKas OLICH-
Ka U NUHTEPIPETALHSL.

dopmupoBaHUE COOCTBEHHOM MO3UIUU 10
OTHOIIEHHUIO K OMojlornyeckoil nHdopmanuu,
MOJIy4Ya€MOU U3 PA3HBIX HICTOYHHUKOB.
Hcnonp3oBanne cpencts UKT B pemiennn
KOIHUTUBHBIX, KOMMYHUKATHBHBIX U OpraHu-
3aI[MOHHBIX 3a7a4.

Pemenue Ouonornyeckux 3aj1ad Ha puMe-
HEHHE 3KOJIOTHYECKUX 3aKOHOMEPHOCTEN
(mpaBun).

Pa3BuTne no3HaBaTenbHOIO HHTEpPECA K U3Y-
YEHUIO OMOJIOTUH B MPOIECCE U3YUECHHUS J10-

IMOJIHUTCIIBHOT'O MaTcpualia y‘-IC6HI/IKa

Kpyrosopor Beniects

Y MPEBPALICHUE YJHEPTUU

[ToToku OHCPIUHU N BCUICCTBA B OKOCUCTCMAX.

OCco0EHHOCTH TIEpEeHOCa SHEPTHUH B IKOCHCTEME.

OnpeneneHre 0OCHOBOIOIAraloIMX HOHSTHM:

IMIOTOK: BCIICCTBA, DOHCPIUH, OMOTreHHEIE DJIe-
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B OKOCHUCTCMC

KpyroBopor BelecTs 1 npeBpalieHne SHEPTUU B

9KOCHCTCMC

MEHTBI, MaKpOTPO(HBIE BEIIECTBA, MUKPO-
TpOo(HbIE BEILIECTBA.

[IponykTrBHOE OOIIIEHNE U B3aUMOICHCTBHE
B IIPOIIECCE COBMECTHOM yueOHOM! JesITeINb-
HOCTH C Y4ETOM MO3ULIUH IPYTUX YUaCTHU-
KOB JESITEIbHOCTU IIPU 00CYKJIEHUU KPYTo-
BOPOTA BEILIECTB U IIPEBPAILICHUE SHEPTUH B
JKOCUCTEMAX.

Pa3BuTne no3HaBaTenbHOTO HHTEpPECA K U3Y-
YeHHIO OMOJIOTUU B MIPOLIECCE U3yUEHUS J10-

MOJIHUTEIFHOTO MaTepraia yueOHUKa

DKOJIOrnYecKas CyKIECCHS.
[TocnencTBus BAUSHUS Aes-
TEJIBHOCTH YEJIOBEKA HA

OKOCHUCTCMBI

DKoJoruyeckas cykueccus u e€ 3nauenue. Cra-
nuu cykieccuu. I[lociaeacTBust BAUSHUS 1ESITENb-

HOCTH YCJIOBCKA HAa DKOCHUCTCMBI

Ornpenenenre OCHOBOIMOJIATAIOITUX MOHSITHH:
CyKlieccusi, 00111ee IbIxaHue cooOI1IeCTRBa,
NIepBUYHASI U BTOPUYHAS CYKIIECCHM.
[IpoaykTuBHOE OOITIEHNE U B3aUMOICHCTBUE
B IIPOIIECCE COBMECTHOM yueOHOU eaTelnb-
HOCTH C YU4ETOM MO3UIUU IPYTUX YIACTHU-
KOB JCATEIIHHOCTH.

OBnasieHre METOJaMU Hay4YHOTO MMO3HAHUS,
UCIIOJIb3YEMBIMH TIPU OMOJIOTHYECKUX HCCIIe-

AOBAHUAX B ITPOLCCCC BBITTOJIHCHHA Ha60pa—
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TOpHOM paboThl «MoaeIupoBaHUE CTPYKTYP
Y TIPOLIECCOB, MPOUCXOSIINX B SKOCUCTEMAX
(Ha mpuMepe akBapuyma)». PazButue ymeHuit
OOBSICHATH PE3YyJbTAaThl OMOJIOTUYECKUX IKC-
IIEPUMEHTOB.

Pa3BuTre no3HaBaTeNbHOIO MHTEPECA K U3Y-
YeHHIO OMOJIOTUHU B IIPOLIECCE U3YUEHUs J0-

MOJIHUTEIBLHOTO MaTepualia ydeOHuKa

O6o06maronui ypox

CaMOCTOATENBHBIA KOHTPOJIb U KOPPEKIUS
y4eOHOM JESITENIbHOCTH C UCTIOJIb30BaHUEM
BCEX BO3MOXHBIX PECYPCOB JJIsl JOCTUKECHUS
MOCTABJICHHBIX LEJIEN U peaTu3alyy MIaHOB
NESITEIbHOCTH.

JleMOHCTpanusi HaBbIKOB MO3HABATEILHON
peduexcun

[IponykTuBHOE 00IIICHNE U B3aUMOJICUCTBHE
B IIPOLIECCE COBMECTHOM yueOHOM JiedaTenb-
HOCTHU C YYETOM NO3UIUHU IPYTUX YUYACTHU-
KOB JESATEIIbHOCTH.

JleMoHCTpanus BiaJleHUs A3bIKOBBIMU CPEJI-

CTBaMHM.
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YBepeHHOe MOJIb30BaHNe OUOJIOTMTYECKOM
TEPMUHOJIOTHEH B Mpejieax u3y4eHHOM Te-

MBI

Bbuocgepnsiii ypoBens (9 4)

buocdepHbIii ypoBeHb: 00-
11as XapakTepucTuka. bruo-
chepa — riodabHAs KO-
cucrema. Y4eHue

B. 1. Bepnaackoro

o buocdepe

buocdepHsblil ypoBeHb: 00111as1 XapaKTEPUCTHUKA.

CrpykTypa (KOMIIOHEHTHI) ¥ TPaHULIBI OUOC(hEpPHI.

VYuenue B.U. Bepuanckoro o 6uochepe. XKupoe
BEIIIECTBO U €ro poib B bnochepe. Hoocdepa.

Kpyeosopomwi eewgecme 6 buocgepe

CaMocTosATenbHOE ONpeIeTICHUE IEeTH Y4Ieo-
HOM JICITEIbHOCTH U COCTaBJICHUE €€ TIaHa.
Omnpenenenre 0CHOBOIOIATralOIIMX MTOHSATHIH:
o6uocdepa, Hoocepa, )KHUBOE BEIIECTBO, OMO-
T€HHOE BEIIECTBO, OMOKOCHOE BEIIECTBO.
[IponykTBHOE 00ILIEHHE U B3aUMOJICHCTBHE
B IIPOLIECCE COBMECTHOM yUEOHOM J1edaTenb-
HOCTH C YYETOM TMO3UILIUU JPYTUX YIaCTHU-
KOB JICATEILHOCTH MPHU 00CYKICHUH CTPYK-
TYpbI ¥ TPAHUIIBI OUOChHEpPHI.
CamocrositenbHast ”HGOPMAIIMOHHO-
No3HaBaTeNIbHAS JCSTEIbHOCTD

C pa3IMIHBIMU UCTOYHHKAMH HH(pOpMaImu
00 yuennu B.U. Bepnazackoro o 6uocdepe,
pOJIH YelloBeKa B M3MEHECHHH Onocdepsl, eé

KpUTHUYCCKaA OLICHKA U UHTCPIIpCTALINA.
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dopMHUpOBaHUE COOCTBEHHON MO3ULIMH I10
OTHOIIEHHUIO K OMOJIOrnYecKoil nHpopmanuu,
IIOJIy4Ya€MOU U3 PA3HBIX HICTOYHHUKOB.
Pa3BuTre nmo3HaBaTeNbHOIO MHTEPECA K U3Y-
YeHHIO OMOJIOTUHU B IIPOLIECCE U3YyUEHUS J10-

IMIOJIHUTCIIBHOT'O MaTCpHalia y‘{€6HI/IKa

KpyroBopor BemiectB B Ono-

cthepe

['11o6GanbHBIN OMOT€OXUMHUYECKUH KPYTOBOPOT

(OrOreoXMMUYECKH ITUKIT). 3aKOH I100aJIbHOIO

3aMBbIKaHUSI OMOT€OXMMHUYECKOT0 KPyTrOBOPOTa B

ouocdepe.

Kpyeosopomwi eewiecme 6 buocgepe

OrnpeneneHre 0CHOBOIMOIATAKOIIUX HOHITHH:
OMOTCOXUMUYECKUH ITUKI, 3aKOH II100aJIbHO-
r'0 3aMbIKaHUsl OMOTE€OXUMUUECKOTO KPyTo-
BOpoTa B Ouocdepe.

[IpoaykTrBHOE OOIIEHNE U B3aUMOJICHCTBUE
B IIPOLIECCE COBMECTHOM yUeOHOM J1edaTenb-
HOCTH C Y4€TOM MO3UIUU JIPYTUX YIaCTHU-
KOB JICSITEILHOCTH TIPU OOCYKACHUU KPYTO-
BOpOTa BEIIECTB B Orocdepe.
CamocrositenpHast ”HGOPMAITMOHHO-
MO3HaBAaTEbHAS ICSITEIILHOCTD

C pa3IMYHBIMU UCTOYHUKAMU UH(POPMAITUH O
KpYTroBOpOTE BeIIEeCTB B Onocdepe, e€ kpu-
TUYECKasl OlleHKa U uHTepnperanus. Dopmu-

poBaHHE COOCTBEHHOM MO3UILIUY TIO OTHOIIIE-
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HUIO K OMOJIOTHYeCKO HHPOPMALIUH, TTOTY-
4aeMoOM U3 pa3HbIX UCTOYHUKOB.

Pa3BuTHe mo3HaBaTEIBLHOTO UHTEPECA K U3Y-
YEHUIO OMOJIOTHH B MPOLECCE U3YUECHUS J10-

IMIOJIHUTCIIBHOT'O MAaTCpHalia y‘{€6HI/IKa

OBodonus ouochepsl

OcHoOBHBIE 3Tallbl pa3BUTUs 61ochepsl. 3apoxie-
HUE Xu3HU. Poib mporeccoB poTocuHTE3a U Abl-
XaHUs B 3BONIOLMHU Onocdepbl. BausHue yenoBeka
Ha ABOJIIOLHIO Ouochephl.

['moGanbHbIE aHTPOMIOTEHHBIE U3MEHEHHS B OHO-

chepe

OrnpeneneHre 0CHOBOIMOIATAIOIIUX HOHITHH:
dbopmanus VMcya, nepBuyHbIiil OyJibOH, METa-
HOTCHHBIC apXEHu.

[IpoaykTuBHOE OOIIIEHNE U B3aUMO/ICHCTBUE
B IIPOIECCE COBMECTHOM yUeOHOM JesaTelb-
HOCTH C YYE€TOM MO3ULUU JPYTUX YYACTHU-
KOB JICSITEIbHOCTH TIPU O0CYKACHUU TIPO-
Osiem 3BOITIOLIUM OUOC(hEpBI U POJIU YeTIOBEKA
B HEM.

CamocrositenbHast ”HGOPMAITMOHHO-
MO3HABATEbHAS IS TEIbHOCTD

C pa3IMYHBIMU UCTOYHUKAMU WH(pOpMaITIu
00 3BoMIOIIMK OMocdephl, €€ KpuTHIecKas
OIIEHKA M MHTEPIpEeTaIusl.

dopmupoBaHre COOCTBEHHOM IMO3HUITUHN 10

OTHOIIICHHUIO K OMOJIOrnYecKoi nHdopmanuu,
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MOJIy4aeMOM U3 pa3HbIX UCTOUYHUKOB.
Pa3BuTHe nmo3HaBaTeNbHOrO HHTEpECA K U3Y-
YEHUIO OMOJIOTHH B MPOLECCE U3YUEHHUS J10-

MOJIHUTEIBHOTO MaTepualia ydeOHuKa

HpOHCXO)KI[GHI/IG JKHM3HH Ha

3emie

['nnotessl IMPOUCXOKIACHUA )KU3HN HA 3emuie.

COBpGMGHHBIG MMpCcaAcCTaBJICHUA O BOSBHUKHOBCHUU
»ku3HU. OCHOBHBIC ATAIbI 9BOJIIOIHWH OPraHnu4c-

CKOro Mupa Ha 3emJe. [ umoTe3bl NpoucX0oxKACHUS

IYKapuoT

OnpeneneHre 0OCHOBONOIAralomX MOHSTHM:
KpEaluoHU3M, TUIIOTE3a CTALIMOHAPHOTO
COCTOSIHUS, CAMOIIPOU3BOJIBHOE 3apOKICHUE,
TUIIOTE3a MaHCIIEPMUHU, TUTIOTE3a OMOXUMHU-
YECKOM 3BOJIIOIMHU, A0MOTEHE3, TUIIOTE3a
PHK-mupa

[IpoaykTuBHOE OOITIEHNE U B3aUMOICHCTBUE
B IIPOLIECCE COBMECTHOM yUeOHOM J1edaTenb-
HOCTH C YYETOM NO3UIUHU IPYTUX YUYACTHU-
KOB JICSITEIbHOCTH TIPU OOCYX JEHUU TUTIOTE3
MPOUCXOXKICHUS KU3HU Ha 3eMII€.
CamocTosTenbHass HHPOPMaITMOHHO-
MO3HABATEIbHAS JEATEIILHOCTD

C pa3IMYHBIMU UCTOYHUKAMU WH(pOpMaITIU

0 IPOUCXOXKAEHUH KU3HU Ha 3emMiie, €€ Kpu-
THYECKasl OLICHKA U uHTeprperanus. Dopmu-

poBaHHE COOCTBEHHOM MO3UILIUY TIO OTHOIIIE-
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HUIO K OMOJOTHYeCKO HHPOPMALINH, TTOTY-
4aeMoOM U3 pa3HbIX UCTOYHUKOB.

Pa3BuTHe mo3HaBaTEIBLHOTO UHTEPECA K U3Y-
YEHUIO OMOJIOTHH B MPOLECCE U3YUEHHUS J10-

IMIOJIHUTCIIBHOT'O MAaTCpHalia y‘{€6HI/IKa

OCHOBHBIC ATaIbI OBOJIIOIITNH
OpPraHU4CcCKOro Mupa Ha

Semie

OCHOBHBIC ATaNbl 9BOJIFTOIUH OPraHU4YCCKOro Mupa

Ha 3emie. I'eonoruueckas HCTOpHUA 3emn

OnpeneneHre 0CHOBOIOJIATAIOITUX MOHSITHH:
30H, 3pa, IEPUOJ, dII0Xa, KaTapXxeu, apxeu,
poTepo30id, panepo3oii, maneo3oii, Me3030i,
KaitHO30H, KeMOpUii, OpJOBUK, CUITYP, ICBOH,
KapOOH, IIepMb, TpHAC, I0pa, MeJl, aJCOreH,
HEOI'€H, aHTPOIIOTEH, TOJIOLEH.
[IpoaykTuBHOE OOITIEHNE U B3aUMOICHCTBUE
B IIPOIECCE COBMECTHOM yUeOHOM JesaTelb-
HOCTHU C YUYETOM MO3UIUHU IPYTUX YUYaCTHU-
KOB JICSITEILHOCTH TIPU O0CYKACHUU TIPO-
0J1eM BOBHUKHOBEHUS U PA3BUTHE KU3HU Ha
3emie.

CamocrositenbHast ”HGOPMAIIMOHHO-
MO3HaBaTEbHAS ICSITEILHOCTD

C pa3jin9YHbIMU UCTOYHUKAMU I/IH(I)OpMaI_II/II/I
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00 OCHOBHBIX 3Tanax 3BOJIOLUN OpraHuye-
CKOIro MHpa Ha 3emiie, €€ KpUTHUECKas OleH-
Ka 1 uaTepnperanus. PopmupoBaHue cooCT-
BEHHOM MMO3UIIMU 0 OTHOIIEHHUIO K OMOJIOTH-
yecKoi nH(popMalnu, NoIy4yaeMou U3 pas-
HBIX UCTOYHHUKOB.

Pa3BuTre o3HaBaTenbHOIO MHTEPECA K U3Y-
YEeHHIO OMOJIOTUHU B IIPOLIECCE U3YyUEHUS J10-

MOJIHUTEIBLHOTO MaTepualia ydeOHuKa

IBOJIIOLMS YEI0OBEKA

Pa3BuTHE B3III/10B HAa MPOUCXO0KICHUE YEIIOBEKA.
CoBpeMeHHbIE IPEICTABICHUS O IPOUCXOKICHUN
yesoBeKa. JBOJIONMS YeJIOBEKa (AaHTPOIIOTEHES).
JIBrKy1ue cuiibl aHTpoIorenesa. Pacel yenoseka,
UX IPOUCXOXKAEHUE U equHCTBO. KpuTnka pacus-

Ma

Ornpenenenre 0CHOBOMOJIATAIOITUX MOHSITHH:
AHTPOIIOTeHe3, YenoBeK pazyMHubii (Homo
sapiens), aBCTPAJIONUTEKOBBIE, JIFOJU: apXaH-
TPOIIBI, TAJICOAHTPOITBI, HEOAHTPOTIBI, COIIH-
anpHbIE (DaKTOPHI AHTPOIIOTEHE3A: TPYAOBas
NeATEIIbHOCTh, OOIIIECTBEHHBIN 00pa3 KU3HHU,
pedb, MBIITUICHHUE, PAChI: €BPOICOUTHAS,
MOHTOJIOU THAS, aMEPUKAHOUTHAS, HETPOUI-
Hasl, aBCTPAJIOWTHAS, PACH3M.

[IponykTuBHOE 00IIIEHNE U B3aUMOJICUCTBHE
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B IIPOIIECCE COBMECTHON yUeOHOW eaTelb-
HOCTH C YYETOM IMMO3ULIUH JPYTUX YUaCTHU-
KOB JCSITENFHOCTU MIPU 00CYKJIEHUHU pacore-
He3a.

CamocTosaTenbHast HUHPOPMAIIMOHHO-
IIO3HABATEIIbHAA EATEIbHOCTD

C pa3IMYHBIMU UCTOYHUKaMH UH(pOpMauu
00 aHTponoreHese, €€ KpUTHUECKast OLICHKA U
UHTEpHIpETaLUs.

dopmupoBaHre COOCTBEHHOM MO3UIUU 10
OTHOLIEHUIO K OUOJIOTMYECKON HH(POpPMALIUH,
NOJIy4Ya€MOU U3 PA3HBIX HICTOYHHUKOB.
Hcnonp3oBanue cpencts KT B pemiennn
KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OpraHu-
3alIMOHHBIX 33/a4, CBA3aHHBIX C U3YYEHUEM
BOITPOCOB HBOJIFOLIMM YEJIOBEKA.

Pa3BuTre nmo3HaBaTeNbHOIO MHTEPECA K U3Y-
YeHHIO OMOJIOTUU B MIPOLIECCE U3yUEHUS J10-

IMOJIHUTCIIBHOT'O MaTcpualia y‘-Ie6HI/II(a
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Ponb yenoreka B 6uochepe

Poub yenoBeka B 6uocepe. UenoBek u 3K0I0ru-
yecKui Kpusuc. [lyTu BbIX01a U3 HKOJOTHYECKOTO
kpusuca. [Ipodiaembl ycTOHYMBOrO pa3BUTHSL.

Hepcnekmuebl passumu buonocuYecKux HAyYK

OmnpeneneHre 0CHOBOIIONATrAIOIIMX TOHATHIH:
YCTOMYMBOE PA3BUTHE.

[IponykTrBHOE OOIIIEHNE U B3aUMOJICHCTBHE
B IIPOLIECCE COBMECTHOM y4eOHON JesITelNb-
HOCTH C Y4ETOM MO3ULIUH IPYTUX YUaCTHU-
KOB JESITEILHOCTU IIPU 00CYKJIEHUU POJIb
yesoBeka B omocadepe.

CamocTosaTenbHast UHPOPMAILIMOHHO-
IIO3HABATEIIbHAS IESITENbHOCTD

C pa3IMYHBIMU UCTOUYHUKAMU UHGOPMALINH

0 MpoOJiIeMax YCTOMYMBOTO Pa3BUTHUS, €€
KPUTHYECKAsl OLIEHKA U UHTEPIIPETALNS.
dopmupoBaHUe COOCTBEHHOM MO3UIUHU 10
OTHOLIEHUIO K OMOIOrn4ecKoi nHpOpMaInH,
NOJIy4aeMOU U3 pa3HbIX UCTOYHUKOB.
OBnazeHne METOlaMy Hay4HOIO ITO3HAHMSI,
UCTIOJIb3YEeMBIMU MTPU OMOJIOTUYECKUX UCCIIE-
JIOBaHUSX B IPOLIECCE BHITIOJHEHUS Y4eOHO-

HCCICO0BATCIILCKOI'O ITPOCKTA ((OI_IeHKa aH-
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TPONIOTEHHBIX U3MEHEHNUN B pupoae». Paz-
BUTHE YMEHUHN OOBACHATH PE3yIbTaThl OMO-
JIOTUYECKUX IKCIIEPUMEHTOB.

PasBuTre nmo3HaBaTenbHOIO MHTEPECA K U3Y-
YeHHIO OMOJIOTUHU B MIPOLIECCE U3YyUEHUS J10-

IMIOJIHUTCIIBHOT'O MaTCpHalia y‘{e6HI/IKa

O6o06maronui ypox

CamMoCTOSITENBHBIN KOHTPOJIb U KOPPEKIUS
y4eOHOM JESITEIbBHOCTU C UCIIOJIb30BAaHUEM
BCEX BO3MOXHBIX PECYPCOB ISl JOCTUKECHUS
MOCTABJICHHBIX LEJIEN U peaTu3alyy MIaHOB
JNESITEIbHOCTH.

JleMOoHCTpalusi HaBbIKOB MO3HABATEIILHOMN
peduexcun

[IpoaykTuBHOE OOIIIEHNE U B3aUMO/ICHCTBUE
B IIPOLIECCE COBMECTHOM yueOHOM JiedaTenb-
HOCTH C YYETOM NO3UIUU IPYTUX YUYACTHHU-
KOB JE€ATEIIbHOCTH.

JleMOHCTpanus BilaJIcHUS A3bIKOBBIMU CPEJI-

CTBaMH.
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VYBepeHHOe N0Ib30BaHNEe OUOJIOTHYECKOM
TEPMHUHOJIOTHEN B IIPEAEIIAX N3yUYEHHOU Te-

MBI

O06o0maromuii ypok-

KOH(pepeHuus

[TonBenenue UToroB n3ydeHus kypca «Oomas
OMOJIOTHS», B T.4. BHINOJHEHUS Y4EOHO-

HCCJIEI0BATENHLCKON U TPOEKTHOM pabOoThI

JleMOHCTpalus HaBbIKOB MO3HABATEIILHON
pednexcun.

[IpoaykTuBHOE OOITIEHNE U B3aUMO/ICHCTBUE
B IIPOIECCE COBMECTHOM yUeOHOM JesTelb-
HOCTHU C YUYETOM MO3UIUHU JIPYTUX YUYaCTHU-
KOB JICSITCJIbHOCTH.

JleMoHCTpanus BlaJeHUs A3bIKOBBIMU CPEJI-
CTBaMHU.

YBepeHHoe MoJIb30BaHUE OUOJIOTUUECKOM
TEPMHUHOJIOTHEMN.

JleMoHcTpanust BiajeHueM rprueMamu yueo-
HO-HCCJIEIOBATEILCKON U TPOEKTHOU JIEs-

TCIBbHOCTH
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VYpok 1 (1). BuoJiorus B cucreMe HAYVK

3aja4uu ypoka

Ob606wums umerowuecs y
VUaupuxcs 3HaHus u
chopmuposams nonsimue o
buono2uu Kaxk 0 KOMNJIEKCHOU
Hayke, uzyyaioujeli 8ce acnexkmol
AHCUBO2O.

AKTVAJNU3aAIUusg 3HAHUH

1. buomnorus - Hayka O >XU3HH, O pa3HOOOpa3UM KHUBBIX
OpPraHU3MOB, HMX CTPOCHUH, PA3BUTHH M TPOUCXOXKICHUHU,
B3aMMOOTHOUICHUSAX CO CpeAOd OOWTaHUS U C JAPYIHMHU
opranusmamu. (beceda yuumens c yuawumucsi).

2. XapakrepucTuka 4 LAapcTB KUBOM mpupoabl. Mojenu

ounocucrematuku. (Pacckas yuumens).

QoopyroBaHue

Tabauywl, suoeogpacmenm unu
KUHOGQpazmenm o MHO2000pa3UU
JHCU3HU Ha 3emiie, nopmpemsl
VUEHBIX

dopmMupvembie

pa3BuBaceMbIC IIOHATHUSA

bBuonoeus, buoguzuka,
OUOXUMUSL, MUKPOOUOLO2US,
buomexmono2us

HN3ydyeHne HOBOIO MaTepuajaa

1. CraHoBjeHME U pa3BUTHE OMOJIOTMU Kak Hayku. MHTerpanus

u maddepeHnmais OMOJIOrMYECKUX JCLIHIUINH.
(Pacckas yuumens).

2. Ponn ouooruu B COBPEMEHHOM oOmrecTBe.
(Pacckasz yuumens ¢ snemenmamu 6eceovl).

3. CoBpemenHas Ouoioruss —  KOMIUIGKCHAas  HayKa.

(CamocmosamenvHas paboma yuawuxcs ¢ y4eOHUKoMm).
4. 3HaKOMCTBO y4alIuXxcs ¢ 0COOCHHOCTSIMH Kypca Ouoioruu B 9
KJjacce, ¢ y4eOHUKOM, C €ro METOJUYECKUM aIllapaTtoM U ¢

OymyT
«BBenenne B

TpeOOBaHUSAMHU,

Kypca
(Pacckaz yuumens ¢ 21emenmamu 6eceowl)

KOTOPLBIC NpCaABABIIATLCA IIpH

W3y4YEHUHU o0IIyt0  OMOJIOTHION.

3aganue HA OM

H3zyuums «Beedenuer u § 1
«buonozus — Hayka o JHCusHuY.
Omeemums Ha 60NPOCHI 8 KOHYE
napaepaga. Iloocomosums
cooowenue na memy «lIpodnemvi
yenoseyecmad, peuleHue Komopoix
CBA3AHO C YPOBHEM

buonO02UYECKUX ZHAHULLY.

JIOMOJTHHUTEJIbLHBIA MaTepHaJl

Co Bpemen Kapna JlunHes B Mupe Obu10 onrcano 1,5 MuminoHa
BHUJIOB. B NIelicTBUTENBHOCTH, 1aJIEKO HE BCE U3 CYLIECTBYIOIIMX
BUJIOB, JKUBYIIMX Ha 3eMJie, ONMUCaHbl U CHUCTEMaTHU3WPOBAHBI.
VY4eHble CUUTAIOT, YTO 3eMJII0 HACeNsIoT B 3 pasza Oomblie
BHUJIOB, YEM 3apETHMCTPUPOBAHO HA CETOAHSIIHUI J€Hb, UX HE
MeHblIE 4-5 MUJUIMOHOB.
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Kaxkux yuyanmmxcsi CIpoCUTh

Hroru ypoka

Bonpochl, TpedyIonmue
J0paboTKH

Y10 MoAroTOBUTH K CJAEIYVIOLIEMY YPOKY

O0baBIeHns 1 HHOpPMaALIMS

JIJIS1 3aMeTOK VINTEes

AJIS VAL XCH
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Ypok 2 (2). O0LeKT N3yueHus 0MoJIOrnu

3agaum vypoka
Cohopmuposamy y yuawuxcs
NOHsIMuUe HAYYHbIL MEMOO;
PACKPbIMb OCHOBHbLE dMANbL
HAYYHO020 UCCIIe008AHUS U
NO3HAKOMUMb C BANCHETUUUMU

Memooamu, NPUMEHIeMbIMU 8
ouonozuu.

IIpoBepka 3HAHM

1. OOGcyxnenue BompocoB: Uro m3yudaer Ouonorus? Ilouemy
COBPEMEHHYIO OMOJIOTHIO CYUTAIOT KOMILUIEKCHOW HAyKOM?
KakoBa ponp Ouosorun B coBpeMeHHOM oOuiecTBe?
(Dpoumanvusiii onpoc-beceoa).

2. 3aciyliMBaHHUE COOOIIEHNUH yJaIuXCsl.

Oo0opynoBanue

Cxemvl «Knaccugpurayus
Memo008 UCcie008anusy,
«Omanvl nOCMpPoeHUs. meopuuy.
Hemoncmpayus onvimos,
UTLTIOCMPUPYIOWUX 00bACHEHUe

yuumers.

dDopMHupvVEMBbIE H
pa3BuUBaeMble MOHATHSA

Hayunoe uccireoosamue.
Hayunoiti  ¢paxm. T'unomesa.
Oxcnepumenm.  Habarooenue.

3axon. Teopus.

H3yyeHne HOBOIro MaTepHuaJja

1. PackpeiTue BaxkHeiimero HayyHoro mpuHiuna «Hudero He
NpUHMMAl Ha Bepy», (HOpPMHUpOBaHHE MOHITHNA «HAYUYHBIHA
METOZl», «HAy4dyHbld QakT» (Obwvschenue
anemenmamu beceovl).

2. OcHOBHBIE JTalnbl Hay4yHOro wuccienoBanusi (ObvsicHeHue
yuumensi ¢ KOHKDEMHbIM pasdopoM Kaxicoo20 >manda Ha
npumepe 0eMOHCMPAYUOHHO2O0 IKCNEPUMEHMA).

3. XapakTepucTuKka OCHOBHBIX METOJIOB HCCIEAOBaHUS B

yuumensi  C

ouonoruu. (Pacckas yuumens,).
4. Ponp UpUKITAAHBIX W (YHIAMEHTAJIbHBIX HCCIICAOBAaHUN B
ouonoruu (Pacckas yuurens c ajgeMeHTaMu Oeceibl).

3aganue Ha oM

Hzywumo § 2. «Memoowt uc-
c1e0os8anus 6 OuoI02UU», omee-
Mums Ha BONPOCbL 6 KOHYe
napaepadga,
mom napazpaga npeonoHcums
cXemy KOHKDEemHO20 HAYYHO20
uccaedo8amus,
«Bnusanue 3azpaznenuil (6b16po-

noJjb3yACb MEKC-

Hanpumep,

CO8 ABMOMPAHCNOPMA, XUMU-
YeCcKUx 3a60008) HA 300P06be
arooell, Ha Ouoyenoz u m.o.»,
«Bnusanue Kypenus Ha 300pogve
yenosexkay, «Dopmuposanue
YVCI08HO20 peghnekca» u m.o.
Cxemul 3anucamov 6 mempaos.

JLOMOJHUTEIbHBLIH MATEPHUAJI

Hayunoe HCCIIEOBAHHE ObIBaeT TEOPETUYECKUM Hu
3MHI/IpI/I‘~IeCKI/IM; 3M1'[I/IpI/III€CKI/I€ HCCIICOOBAHUA MOXHO
pa3nenuTh Ha OKCIEPUMEHTHl M HaAOMIOJeHUs; HaOIIoAeHHe
MOJKET OBITh ONMUCATENHHBIM H CPABHUTEIBHBIM.

96



Kaxkux yuyanmmxcsi CIpoCUTh

HToru ypoka
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VYpok 3 (3). MeToabl HAYYHOI'0 MO3HAHUS B OHMOJOTMH

3agaum ypoka
Chopmuposams y yuawuxcs
NOHAmMUEe HAYYHbLL MEMOO;
PACKPbIMb OCHOBHbIE IMANbl
HAYYHO20 UCCIe008AHUS U
NO3HAKOMUMb C 8ANCHEUUUMU

Memooamu, NPUMEHIeMbIMU 8
ouono2uu.

O6opyaoBanue

Cxembt «Knaccugpuxayus
Memo008 UCCAEO0B8AHUAY,
«Omanvl nocmpoenust meopuuy.
Hemoncmpayusi onvimos,
UTLTIOCMPUPYIOWUX 00bSICHEHUe

yuumersi.

DopmupyeMble U
pa3BHBaeMble NOHATHUS
Hayunoe uccneoosanue.
Hayunwviii pakm. I'unomesa.
Oxcnepumenm. Habniooenue.
3axon. Teopus.

3aganue Ha 1oM

Hzyuumo § 2. «Memoowi
uccnedosanus 8 OUOIO2UUY,
omeemums Ha 60NPOCHL 8 KOHYe
napazpaga, nonwv3ysacs
mekcmom napazpagha
NPeosloNCUMb cXemy
KOHKPEMHO20 HAYUHO20
uccnedosanus, Hanpumep,
«Bnusnue 3aepsaznenu
(8v16pocos asmompancnopma,
XUMUYECKUX 3A60008) HA
300po8be Nooell, Ha OUOYEeHO3 U
m.o.», «Bnuanue Kypenus na
300po8be yenoseka,
«Dopmuposanue ycio06Ho20
pedhnexca» u m.o. Cxemol
3anucame 8 mempaos.

IIpoBepka 3HaHUM

1. OGcyxnenne BorpocoB: Uto miywaer Ouonorusa? Ilouemy
COBPEMEHHYIO OMOJIOTHIO CYUTAIOT KOMILUIEKCHOW HayKOM?
KakoBa ponp Ouosorun B coBpeMeHHOM oOuiecTBe?

(Dponmanvusiil onpoc-beceda).

2. 3aciymMBaHue COOOIICHUHN YIaIuXCsl.

H3vyeHye HOBOI0O MaTepHuaJIa

1. PackpeiTe BakHeiniero HaydyHoro npuHuuna «Hwyero e
OpUHUMal Ha Bepy», (OpPMHUpPOBAHHE MOHITUN «HAYYHBIH
METON», «HAyuyHbld ¢akt» (ObvsacHenue yyumens ¢
anemenmamu beceovl).

2. OcHOBHBIE JTambl Hay4yHOro wuccienoBanusi (ObvsicHeHue
yuumensi ¢ KOHKDEMHbIM pasdopoM Kaxico020 >manda Ha
npumepe 0eMOHCMPAYUOHHO20 IKCHEPUMEHMA).

3. XapakTepucTHKa OCHOBHBIX METOJOB HCCIIEJJOBAaHUS B
ouonoruu. (Pacckas yuumens,).

4. Ponp mnpuknaaHbiX U (yHIaMEHTAIBHBIX HCCIEIOBAaHUI B

ouonorun (Pacckas yuurens c sjeMeHTaMu Oece/ibl).

JIOMOJHUTENbLHBIA MATEePHAaJI

Hayunoe HCCIIEOBaHUE OBIBacT TEOPETUYECKUM u

OMIIUPUYICCKUM; OMIIUPUYICCKHUEC HUCCICIO0BAaHUA MOXKHO

pasacsimTb Ha OSKCICPHUMCEHTHI U Ha6J'IIO,[[CHI/IH; Ha6J'IIO,I[eHI/Ie

MOKET OBITH OMHUCATENLHLIM U CPaBHUTCIIbHBIM.
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Bonpochbl, TpedVIOIIHe
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Ypok 4 (4). BuoJornyeckue CHCTEMbI M UX CBOWCTBA

3agaun ypoka

PaCKpbll’l’Ib CYUWHOCMb JICU3HU,
omjaudue Hcueo2o om
Helcue020, NOSHAKOMUmM»s
yuauuxcsia ¢ OCHO6HbIMU
CBOUCMBAMU IHCUBBLX

OpP2AHU3IMOE.

Oo0opvyaoBanue

Tabnuya «Ochonvle ceoticmea
JHCUBBIX OP2AHUZMOBY,

nopmpemsl y4eHbiXx.

DopMHupVEMBIE H

pa3BuBaceMbIC IIOHATHUSA

Kuzub. Obmen eewgecms.
Ilpoyeccwl cunmesa u pacnaoa.
«Omkpvimas cucmemay.
Pazmnooicenue.
Hacneocmeennocmeo.

Hzmenuusocmo. Pazeumue.

3aganue HA TOM

Hzyuumo § 3 « Cywnocmo
HCUBHU U CBOLICTNBA IHCUBO20N U
«Kpamxoe codepoicanue
6600H020 pa3denay, Omeemumy
Ha 60NpoCyl 8 KOHYeE § 3.

IIpoBepka 3HaHU

1. O6cyxnenne BompocoB: Ilouemy npunnun «Hudero ne
MPUHUMAN Ha BEpYy» SABIAETCS OCHOBOIOIAralOUIUM B HayKe?
Uto Ttakoe HayuHblii MeTon? Kakue OCHOBHBIE METOMbI
OMOJIOrMYecKOro uccienoBaHus BaM u3BecTHBI? [Ipu kakux
UCCIICIOBaHUAX OHU TpuMeHstoTcsa? Kakoi (akT MoKHO
CUMTATh Hay4YHbIM? YeM runoresa OTIMYAETCS OT 3aKOHA MITU
teopun? KakoBa poib NpUKIAAHBIX U (QYHIAMEHTAJIbHBIX
uccienoBanuil B Hayke? (@pornmanvHulli onpoc-beceoa).

2. ObcyxieHue MpeiaoKEHHBIX YUalIUMUICS CXeM KOHKPETHOTO
Hay4HOTO uccienaoBanus (Paboma 2-3 yuawuxcs y 0ocku).

HN3yyeHne HOBOIO MaTepuaJaa

1. Tloustus «Ku3upy u «CyIIHOCTh JKA3ZHI)Y
(Paccka3z yuumens ¢ snemenmamu b6eceobvl).
2. XapaKTepuCTUKa OCHOBHBIX CBOWCTB JKHUBBIX OpPIraHU3MOB

(Obvscnenue yuumerns ¢ snemenmamu beceovl).

3akpenjieHue HOBOI'O MAaTepHAJIA

1. Otnuune OMONOTHYECKOW CHUCTEMBI OT OOBEKTOB HEXHBOM
npuposl (Camocmosmenvuas paboma yuawjuxcs ¢ meKCmom

VUEOHUKA U NOCIe0YIOUUM 00CYIHCOeHUEM).

JIOMOJHUTENbLHBIA MATePHAaJI

I[To omnpenenennro B.M. BonpkeHnmreliHa <«OKuBble Tena,
CYLIECTBYIOIIME Ha 3emie, MPEeACTABIAIOT COOOM OTKPHITHIE
CaMOpPETyJIUPYIOIIKUECS U CaMOBOCIIPOU3BOJSIINECS CHCTEMBI,
MMOCTPOCHHBIE W3 OHOMOJIMMEPOB — OCIKOB W HYKIEHHOBBIX

KHUCIIOT».
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VYpok 5 (5). O6o01aoimmia no reme «BBeaenue)

3aga4u ypoka

Cucmemamuszuposams u
0000WUMb 3HAHUS Y4AWUXCSL O
MOJIEKYIAPHOM YPOBHE

OpP2aHU3aAYUU HCUBOU NPUPOOBI.

Oo0opvyaoBanue

CucreMaTu3annuu ¥ 00001IeHU 3HAHU I

CaMocCTOSTEeIbHBI ~ KOHTPOJIb M KOPPEKIUsA  y4eOHOM

JIEATEIbHOCTH C  HCIOJB30BAaHUEM BCEX  BO3MOXKHBIX
pecypcoB g JOCTHKEHHUSI TIOCTABJIEHHBIX LEIECH U
peanu3alni IJIaHOB ACSITEIBHOCTH.

JleMoHCTpalys HaBBIKOB TIO3HABATENIbHOM pediekcuu

[IponykTuBHOE OOIIEHHE M B3aUMOJICHCTBUE B Ipoliecce
COBMECTHOH Yy4eOHOW JEsATeTBbHOCTH C Y4YETOM IO3HMLUHU
JPYruxX y4aCTHHKOB €S TECIILHOCTH.

JleMoHCTpanys BiIaJeHHs SI3bIKOBBIMU CPEACTBAMU.

VYBepeHHOEe TMOJb30BaHUE OMOJIOTHMYECKON TEpPMUHOJIOTHEH B
npeaenax u3y4eHHOU TEMBI.

OO0cyx1eHre BOIPOCOB:

IIpoBepka 3HaHUI

3akpenisieMble NMOHATHS

Yposnu opeanusayuu scusoeo.
buomonexynvi. ¥Yenesooul.
Jlunuowl. benxu. Hykneunosvie

kuciomol. AT®. Bupycur.

3amanue HA TOM:

IIpopabomamov mexcm
«Kpamxkoe codepacanue
271a6bl», 6CNOMHUMb KAKOe

CMpoOeHUe umerom KiemkKu.

(Ilucomennas nposepounas paboma)

JlommoJHUTEJNBLHBIA MaTepuaJl

XX  B.

MpEJCTaBICHHEe 00 YpPOBHSX OpraHU3allid >KUBOH MaTepuu

CnoxwuBiieecss BO  BTOPOM  TOJIOBUHE
OTPa’KaeT CUCTEMHO-CTPYKTYPHBII MOAXO0J B U3YUYECHUH KUBOU
MIPUPOJIBI.

[Tox ypoBHEM OpraHM3alMH KWUBOW MaTEpUU MOHUMAIOT
TO (PyHKUIMOHAJIILHOE MECTO, KOTOPOE JaHHAas OMOJIOrMYecKast
CTPYKTYypa
MIPUPOBL.

3aHUMACT B 061116171 CUCTCME OpraHu3anuvunu

Bcem KHMBBIM cHCTEMaM HE3aBUCHMO OT  YPOBHS
OpraHu3alliil TPUCYIIM OOIIWE YepThl, a CaMH CHCTEMBI
HaXOJATCS B HEIIPEPHIBHOM B3aUMOJICHCTBUH.

MonekysipHbIii YpOBEHbB SIBJISETCS NMPEIMETOM HUCCIIEOBAHUS
MoJIeKyJsipHOl  Ouonorun. CpaenaHHble B 3TOM  oOnactu
OMOJIOTHHM OTKPBITHSA CIIOCOOCTBOBAIM OYpPHOMY PpPa3BUTHIO

OMOTEXHOJIOTHU U TEHHOM HHXXCHCPUH.
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I'naBa 1. MoJiekyJIsIpHbIA YPOBEHb

VYpok 1 (6). MoJieKVJISAPHDBIN VPOBEHL: 001IAS XAPAKTEPHUCTHKA

3agaun ypoka

Tosnakomums yuawuxcs ¢
VPOBHAMU OP2AHUAYUU HCUBOTL
npupoovl, 0ams 00WYI0
xapakxmepucmuxy
MONEKYISAPHOO YPOBHSL,
cpopmuposams nonsmus
«buononumepvy u
«OUOMONEKYIbLY,; NOKA3AMb
POIb OUOMOTIEKYIL 8 HCUBOM

opeanusme.

Oo0opvyaoBanue

Tabauya « Ypoenu opeanuzayuu
HCUBOLL NPUPOODBLY, MOOENU
MONEKYI, OUHAMUYECKASI MOOeb

noiumepa.

DopMHupvVEMBbIE H

pa3BUBACMbIC ITIOHATHUSA

buonoauueckas cucmema.
Ypoenu opeanuzayuu srcusou
npupoosl. buononumepul.

Momnomepei.

3aganue HA OM

H3yuume mexcm « ¥Ypoenu
Op2aHU3aAYUU HCUBOU NPUPOOLL»
u § 1.1 «MonexynapHuiii
VposeHb: 0buas
Xapaxkmepucmukay, omeemuoime

HA 60npoCsbl 6 KOHYE

napazpadga.

IIpoBepka 3HaHUM

1. O6cyxnenue BompocoB: IlouemMy OdYeHBb CIOXKHO [aTh

ONpeselieHue TMOHATHUIO <«KU3HB»? B dWem  pasnuuue
XUMHYECKOH OpraHW3allid XUBBIX OPTraHU3MOB U OOBEKTOB
HexuBOW mpupoabl? [louemy >KHMBBIE OpPraHW3MBI HA3BIBAIOT
«OTKPBITBIMH cHUCTeMaMu»? UeM TOXO0XH M YeM OTIMYAIOTCS
nomank wu Tpakrop? KakoBa ponb HW3MEHYMBOCTH U
HACJICJICTBEHHOCTH B DPAa3BUTHH KU3HU Ha Haliel riaHeTe?
(Dponmanvusiii onpoc-beceoa).

H3vyeHye HOBOI0O MaTepuaJia

1. YpoBHH opraHu3anuy KuBOi Npuposl. (O6vsacHenue yuumers
¢ anemenmamu beceowl).

2. 3HaueHue BBIICTCHUS PA3HBIX YPOBHEH OpraHu3alud KUBOU
npupoabl (ObvscHeHue yuumels ¢ dnemeHmamu beceovl).
JKuBasi npupoaa — COBOKYITHOCTb OHOJIOTHYECKUX CHCTEM Pa3HOrO

YPOBHS OpPraHU3allUK U PA3ITMIHON COMOIUNHEHHOCTH.
BuoJjornyeckasi cucreMa — OHOJOrHYECKHE OOBEKTHI pPasHOI

CTEMNEHHU CIIOKHOCTH, UMEIOIINE HECKOJIBKO YPOBHEN OpraHM3alliu.
BuoJornyeckuii  00BEKT - COBOKYIIHOCTH B3aHMOCBSI3aHHBIX

3JIEMEHTOB, 00J1A/1a€T CBOMCTBAMH LIEJIOTO.

3. VYpoBHM oOpraHuzallMM >KMBOHU

npupossl  (3anonnenue

maoauysbl « Yposuu opeanuzayuu Hcuol npupoobsl»)

YposBensn Buonorunyeckas DJIeMeHThl,

OpraHusanvuu cucremMa oﬁpasyununeCMCTeMy

4. XapakTepucTHKa MOJIEKYIIIpHOTO YpoBHS (Obvsacuenue).

5. Ilonsatue «onumepy; cBoiicTBa 6uonoanuMepoB (Obvschenue
Yuumens ¢ UCNOIb308AHUEM PUCYHKA VUEOHUKA).

6. 3HaueHWE W3YYCHUsS TPOSIBICHUS >XU3HU Ha MOJICKYISPHOM
ypoBHe (Obvsacuenue yuumens,).

3akpenjieHue HOBOI'0O MATEPHAJIA

1. MoXHO IM TOBOPUTH O OHOJIOTHYECKOW CHCTeME Ha
MOJIEKYJISIPHOM YPOBHE OpraHu3aiuu xxu3au? (Oocyscoenue).
JOonoTHUTEJIbHBIIA MaTepHAaJl

OcHoBy m000T0 OMOMOIMMEpPA COCTABJISET HEPAa3BETBICHHAS WU
pPa3BETBICHHAS IENOYKAa M3 MOHOMEPOB. MHOTHE TaKHe MOJICKYIIBI
HUTEBUAHBI u jgocturatoT 1 M mHbel. Kak npaBuio, Onaromaps
B3aMMO/ICHICTBUI0 MOHOMEPHBIX OCTaTKOB MEXIy cOOOW MPOUCXOIUT
OlpeJieNieHHass  TPOCTPaHCTBEHHAsI

«yIIaKOBKa» TUTAHTCKOI'O

ouononuMepa, KOTopasl Ha3bIBaeTcsi KOH(QOpMaIUEH.
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VYpok 2 (7). Heoprannyeckue BeniecTBa: Boaa, COJIHU

3aga4u ypoka

Tosnakomums yuawuxcs ¢
VPOBHAMU OPLAHUAYUU HCUBOTL
npupoovl, 0ams 00WYI0
xapakxmepucmuky
MONEKYISAPHOO YPOBHSL,
cghopmuposams nouwsimus
«buononumepsvy u
«OUOMONEKY LY, NOKA3AMb
POIb OUOMOIEKYIL 8 HCUBOM

opearusme.

Oo0opvyaoBanue

Tabauya « Yposnu opeanuzayuu
HCUBOLL NPUPOODBLY, MOOENU
MOJIeKYl, OUHAMUYECKAsI MOOEb

noiaumepa.

dopmMupvembie

pa3BuBaceMbIC IIOHATHUSA

buonocuuecras cucmema.
Ypoenu opeanuzayuu srcusou
npupoovl. buononrumepol.

Monomepwi.

3aganue HA IOM

H3yuume mexcm « Ypoenu
OpeaHU3aYUU HCUBOU NPUPOODLL»
u § 1.1 «MonexynapHuiii
VposeHb: 0buas
Xapaxkmepucmuxay, omeemuome

HA 60npoCsbl 6 KOHYE

napazpaga.

IIpoBepka 3HAHUM

1. O6cyxnenue BompocoB: I[loyemMy oO4YeHb CIOXKHO [aTh

ONpeNeNiecHue TOHATUI0 <«OKM3HB»? B dyem  paszmuuwme
XUMHYECKON OpraHu3allii KUBBIX OPraHU3MOB U OOBEKTOB
HeXUBOW mpupoabl? [louemy >KWMBBIE OpPraHW3Mbl HA3BIBAIOT
COTKPBITBIMH cUcTeMamMu»? YeM NOXO0XKH U YeM OTIUYAIOTCS
gomrange W Tpaktop? KakoBa ponb  M3MEHYMBOCTH U
HACJICICTBEHHOCTH B PAa3BUTHM JKW3HHM HA Haled Turanere?
(Dponmanvusiii onpoc-beceoa).

H3vyeHye HOBOI0O MaTepHuaJIa

1. YpoBHU opraHu3aiuu KXuBoi npupoasl. (ObvsicHenue yuumens
¢ anemenmamu b6eceowl).
2. 3HaueHue BBIJCIICHUS PAa3HBIX YPOBHEW OpPraHHU3allid YKUBOU

npupoasl (ObvscHeHue yuumels ¢ dnemeHmamu beceovl).

Kupan nmpupoaa — COBOKYITHOCTb OMOJIOTHYECKHMX CHCTEM Pa3HOTO YPOBHA
OopraHusanuuv u paSHH‘IHOﬁ COIIOJYMHCHHOCTH.

Buojiornyeckasi cucreMa — OHOJIOTMYECKHE OOBEKTEHI pa3H0171 CTCIICHU
CJIOYKHOCTH, UMEIOIINE HECKOJIBKO YPOBHEH OpraHu3aliH.

buojornueckuidi 00beKT - COBOKYITHOCTb B3aMMOCBA3aHHBIX J3JICMCHTOB,

00J1a]aeT CBOMCTBAMM LIEJIOTO.

3. VYpoBHM OpraHm3alii KHBOW TPUPOIBI  (3anoinenue
mabauysl « YposHu opeanuzayuu H#cuso npupoosly)
YpoBens Buonorunyeckas DJIeMeHThl,
OpraHusanvu CucCremMa oﬁpasymume CUCTEMY

4. XapakTepucTHKa MOJIEKYIIIPHOTO YpoBHS (Obvsacuenue).

5. Ilonsatue «monumepy; cBoicTBa 6UoNoOIMMEpOB (ObvscHeHue
Yuumes ¢ UCNOIb308AHUEM PUCYHKA VHUEOHUKA).

6. 3HaueHWE W3YYCHUsS TPOSIBICHUS >XU3HU HA MOJICKYJISIPHOM
ypoBHe (Obvscuenue yuumens,).

3akpenjieHne HOBOI'O MATEPHAJIA

I. MoXHO 1M TOBOpPUTH O OHOJIOTUYECKOM CHCTEME Ha
MOJIEKYJISIPHOM YPOBHE OpraHu3anuu xu3Hu? (Oocyscoenue).

JIOMOJTHUTEJbHBIA MaTepHaJl

OCHOBy J000ro 6I/IOHOJ'II/IM€pa COCTAaBJIACT HCPA3BCTBJICHHAA nim

pa3BeTBIIEHHAs LIENIOYKa U3 MOHOMEPOB. MHOIHE TaKhe MOJIEKYJIbl HUTEBUAHBI
u pocruratoT 1 M mmuabl. Kak mpaBuno, Omaromapsi B3amMOJIEHCTBHIO

MOHOMEpPHBIX ~ OCTaTKOB  MEXIy CO0OH NPOWCXOAWT  OmpeAeieHHas

MIPOCTPAHCTBECHHAA «yIakKOBKa» TUTI'aHTCKOI'O 6I/IOHOJ'II/IM€pa, KOTOpas

Ha3bIBaeTCsl KOHPOpMAaIUe.
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Ypok 3 (8). JIunuanl

3aga4u ypoka

Cohopmuposamo nonsimue
«IUNUOBLY U NPeOCMABIIeHUE O

cmpoenuy u QYHKYusax

IIpoBepka 3HAHUI

1. Ctpoenne u ¢GyHKIMU YIIEeBOJIOB (Omeem yuawuxcs y
00CKU).

2. XapakTepucTuKa MOJEKYJISIPHOro YpoBHA (Omeem yuawuxcs

JIURUOO8. ¥V 00CKU).
3. buonoruueckue mpouecchl, MPOTEKAONUE Ha MOJICKYISIPHOM
ypoBHE (DPponmanvhwiii onpoc-beceoa).
H3yuyeHue HOBOIO MaTepHaJia
OoopyaoBanue 1. O61as xapakTepucTika TunuaoB (Pacckas yuumens,).

Tabauywl, unrocmpupyrowue

cmpoeHue MoeKy IUNU008

dopmMupvemblie

pa3BuBaceMbIC IIOHATHUSA

Jlunuowt. JKupol. I'opmorwi.

DyHKYUU TUNUOOS.

3aganue Ha 1OM
H3zyyumo §1.3. Jlunuowl.

Omeemumo na 60Nnpocsl 6

KOHYe napazpaga.

Jlumuapr (ot rped. Lipos — xwup) — oOmmMpHas Tpymnma >KUPOB H

)I(I/IpOHO,HO6HBIX BCHICCTB, HCPACTBOPHUMBIX B BOJC.

2. Ctpoenue munuaoB (ObvscHeHue yuumens ¢ UCNOIb308AHUEM
mabauy u puc. yyeOHuUKa).

3. ®ynkuun unuaoB (ObvsacHenue yuumens ¢ dleMeHMAaMu
beceow).

3akpenyieHue HOBOI'0O MaTepHaJia

1. Jlunuger (Ob6cyocoenue eonpoca «4mo makoe aunuodwvl?y,
3anucs, 6 mempaou onpeoeieHus NOHAMUSL).
2. Oynkuun munuaoB (Camocmosmenvras paboma yuyawuxcs ¢

VUEOHUKOM).

JIOMOJHUTEJILHBIA MATEPHAJI

B pasHbIx KIeTkax W TKaHAX JIMOUABI  PaclpeesieHbI
HEpaBHOMEPHO. boJiblile BCero nx B MOJKOKHOM dKUPOBOU TKaHU
(mo 50%), mo 25% - B HepBHOW TKaHU u Jyuiib 5 — 8% - B
MbIIIax. B TOKPOBHBIX TKaHSAX KOJIMYECTBO JIMIUJIOB HE
npesbiiiaetr 2 — 3%.

B kpoBM W TKaHAX aHTapKTHYECKUX PBIO OOHAPYKEHBI
TIMKOJUIUABI-aHTU()PU3BI, TperoTBpaliatone 00pa3oBaHUE

KPUCTAIIJIOB JbJa npy TeMneparype ke O° C.
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Ypok 4 (9). YrieBoabl, HX cTpoeHue W QYHKIMU

3aga4u ypoka

Cdopmuposame nonsmue
«y211e800bly»; NO3HAKOMUMb
Va4auwuxcs co cmpoeHuem
Yene8o008 u YHKYUAMU,
8bINOIHAECMBIMU 8 HCUBOM

opearnusme.

IIpoBepka 3HAHUI

QoopyroBaHue

Tabnuywl ¢ uzobpasicenuem

CMPOEHUSL MOTIEK)] y2ﬂ€60()06.

DopMHupVEMBbIE H

pPa3BUBACMbIC IIOHATUSA

Yenesoowvl. Monocaxapuoui.
Jucaxapuowi. [lorucaxapuowi.

Pubosa. [lezoxcupubosa.

1. OOmas xapakTepUCTHKAa YpPOBHEW OpraHM3allud IKUBOH
npupobl (Omeem yuawuxcsi y 00CKu).

2. XapakTepucTuKa MOJEKYJIIpHOro YpoBHs (Omeem yuawjuxcs
¥y 00CKU).

2. O6cyxaenue BompocoB: Ilouemy MolieKyinbl OpraHMYECKUX
BELIECTB PACCMATPHUBAIOTCS KaK OHOIMOIUMEpPHI TOJBKO B
kietke? YTo MmoHUMAaeTCs 1MOJi YHUBEPCAIHHOCTHIO MOJIEKYII
omononmmepoB?  IlodemMy Ha  MOJEKYISIPHOM  YpOBHE
HEBO3MO>KHO TOBOPUTH O OMOJIOTUYECKOM cucTeme?

(Dponmanvuwiil onpoc-beceda)

N3yyeHue HOBOI'0 MaTepPHaJIa

1. [onstue «Yrnesoap». CtpoeHue yriaeBonoB (OOwsacHeHue
yuumes ¢ UCHOIb308AHUEM PUCYHKO8 2 U 3 yueOHUKa).
2. OcHoBHBIC (GyHKIHH YTIeBOAOB (ObOvsicHeHue yuumens ¢

anemenmamu beceovl).

3akpenyieHue HOBOI'0 MAaTEpPHAJIA

1. Knaccuduxamus yraeBonoB (Camocmosmenvuas padoma
VUQUWUXCSL ¢ MEKCMOM YYeOHUKAa U 3aNOJHEHUe CXeMbl

«Knaccuguxayus yeneso0os»)

JIONMOJTHHUTEJIbLHBIA MaTEPHAaJI

3aganue HA IOM

Hzyuums §1.2 «Venesoowvry,

omeemuntb Ha 60nNPOCsvl 6 KOHYE

napazpadga.

[Tonucaxapuasl — Hanbojiee MHOTOYUCIIEHHbIE OHMOIOIUMEPHI
*uBOI npupozsl. Hanbonee pacrnpoctpaHeHHOE OHOIOTHYECKOE
coenuHeHUe B Ouocdepe — 1emrono3a. B coctaB kieTodHOM
CTEHKM PACTEHUH, KpPOME€ LEJUIIOJO03bl, BXOIAT  TaKkKe
nojarucaxapuibl — IMEKTHUHBI. IIeKTHHBI CIIOCOOHBI 06pa3OBI>IBaTI>
XKeneoOpa3Hble  PacTBOPBL.  OJTO  CBOMCTBO  MCHOJb3YyeTCs
UCIIOJIB3YETCSI NPU  IPUTOTOBICHMM  IOBUAJA,  JIKEMOB,
Mapmceiaaa. IlexTHHBI CBSI3BIBAIOT H BBIBOISIT M3 KHUIICYHHKA
HEKOTOPBIC TOKCHUHBI U PAAVUOHYKIIHUIBI. HOSTOMY nuiia, Ooraras

INCKTHHAMHU, I10JIC3HA.
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¥Ypok 5 (10). beaku. CocTaB U CTPYKTYPA 0€JIKOB

3aga4u ypoka

Cdhopmuposame nonsamust
«benKu, Uiy npomeuHbsly,
«AMUHOKUCTIOMBLY,
«0eHamypayus», NO3HAKOMUMb
V4auuxcs co cmpoeHuem u
ceoticmeamu 6enKo8blx

MOJIEKYII.

QoopyroBaHue

Tabauysl, unrrocmpupyrowue
cocmas u cmpoeHue MOoaexyi

bOenkos

dopmMupvembie "

pa3BuBaceMbIC IIOHATHUSA

Benxu. Amunoxuciomeol.

Ionunenmuo. Maxpomanexyna.

3aganue HA IOM

Hzyuumo §1.4. Cocmas u
cmpoeHue benkos. Omeemums
Ha 8ONPOCHI 8 KOHYE
napaecpaga. B mempaou
3anoaHums maoauyy: « Ypoenu
CMPYKMYPHOU Op2aHU3ayuU

0enK060olU MONEKY bl »

IIpoBepka 3HAHUI

1. Crpoenne u GyHKIMH YIrIEBOJOB H JUNHIoB (Onpoc
yuawuxcsy 00cKu).

2. O6cyxnenue BorpocoB: 1. Kakyro poib UTrpaioT yrieBoabl U
JUNUABl B JKUBBIX opranuzmax? 2. Iloyemy yrineBonmsl u

JUMHIBI OTHOCAT K Omomonekymnam? (@ponmanvhsiti onpoc-
beceoa).

HN3yyeHne HOBOIO MaTepuajaa

1. Tlomstust «Oemkm», «MaKpOMONEKYIbl» (ObOwschenue
yuumers,).

2. Ponb GenkoB (Pacckaz yuumens).

3. Crpoenue aMHHOKHCIOT (OOvsicHenue  yuumens C
UCNONb3068AHUEM MAOIUY U pUC. Y4eOHUKA, 3aNUCh 8 mempaou
obuwetl hopmynvl AMUHOKUCIOM).

4. CocrtaB u ctpoenue OenkoB. JleHarypauus (ObOvscHenue

yuumeJs ¢ UCNOIb30BAHUEM MAOIUY U PUC. Y4eOHUKA).

3akpenyieHue HOBOI0O MaTepHaJia

1. Ob6cyxnaeHue BOMPOCOB: B ueM CXOACTBO M pa3iuyus BCEX

amMuHOKMCIIOT?  PaccMoTpure — peaknuio  0Opa3oBaHUs
JWIETITHIA, TPEICTaBICHHYI0 B ydueOHuKe. Kakme aTomel
00pa3oBay MOJIEKYJy BOABI B PE3YNbTaTe COCIUHEHHS BYX
amuHOKMCIOT? Kak Ha3bpiBaeTcst CBs3b, 0Opa3OBaBIIAsCS
MEXIy ABYMS MOJIEKylIaMu aMuHOKHcIoT? Kakume ypoBHH
OpraHu3anyuu 0enKoBOit MOJIEKYJIBI BBIJIETISIOT?
(CamocmosmenvHas paboma yuawuxcsi ¢ NOCIOVIOWUM

oocyacoenuem 8 xooe hpoumanbHol beceovl).

JIONMOJHUTENbLHBIH MATEePHAJI

PacTenuss cnocoOHBI CHUHTE3UPOBATH W3 HEOPraHUYECKUX

BC€IICCTB BCC H€O6XO)II/IMI>IG aMHUHOKHCIIOTHI. JKHUBOTHBIE MOTYT

ApYyrue
(He3aMeHMMbIE) JOJDKHBI IOJydaTh C nuiied. B opranusme

CUHTE3UPOBATH JIMIIb qacCTb AMHWHOKMHCIIOT, a

YCIIOBECKa HE CHUHTC3UPYIOTCA U CUHTC3UPYIOTCA B

HEIOCTaTOYHOM KOJIMYECTBE BOCEMb aMHHOKHCIIOT: BaJlUH,
JISWIINH, H30JICHIINH, TPEOHUH, JIN3UH, METHOHUH, (peHMITaIanuH,
tpuntodan. HemocraTrok HE3aMEHHMBIX aMHHOKHCIOT MOXET
BBI3BaTh TsDKEJble OoJe3HH. He3amMeHWMBIE aMHUHOKHCIIOTHI
coJiepKarcsi B MOJIOYHBIX MPOJYKTaX, SHIaxX, pelOe, MbICE, COe,
0606ax ¥ T.A. DOTH aMHHOKHUCIOTHI CHUHTE3UPYIOTCS TaKke

6aKTepI/I$IMI/I, KUBYIIMMHA B KUILICYHUKE.
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Ypok 6 (11). beaku. DyHknumn 0eJIK0OB

3aga4u ypoka

3akpenums 3nanus yuauuxcs o
cmpoeHuu O6eKo8bIX MONEKYJL;
NO3ZHAKOMUMb YHAWUXCSL C
dyHryusMU OenKos; yeryoums
SHAHUS O CE53U CMPOEHUS
MONEKYIL 6eUeCms U Ux

@DyHKYUSAX Ha npumepe OenKos.

IIpoBepka 3HAHUI

1. Xumudeckuii coctaB 6enkoB (Omeembt yuawuxcs y 00CKu).

2. Ctpoenue 6enkoB (Omeemul yuauuxcs y 00CKu,).

3. OCOOEHHOCTH CTPYKTYphI OEIKOBBIX MOJEKyn (Omeembi
yuauwuxcs y 00CKu,).

4. OOcyxnaeHue BoOIpocoB: biaromaps dYeMmy CylecTByeT
OeckoHeyHOe pa3HooOpasue OenkoB? Ha ocHoBaHWM dero
MOXKHO YTBEpXKIaTh, YTO BCE OCOOECHHOCTH CTPOCHUS
MOJICKYJIBI OeJiKa ONpEeNesIIOTCs €€ MEePBUYHON CTPYKTYpOt?

(Dponmanvusiii onpoc-beceda).

HN3ydyeHne HOBOIO MaTepuajaa

Ooopyoosarue

Tabauysl, unrrocmpupyrowue
CmpoeHue MOoeKybl
2emo2n00una, opeamnen —
PECHUYEK, HC2YMUKOS,

MEXAHUIM C6EPMBIBAHUA KPOBU

dopmMupvembie

pa3BuBaceMbIC INIOHATHUSA

Dyukyuu 6enkos. Pepmenm.

T'opmonsi.

3aoanue Ha 1OM

H3yuumo §1.5. @ynxyuu
benkos, omeemums HA 60NPOCHL

8 Konye napazpadga.

1. ®ynkuuu O6enkoB (OOwschenue yuumensi ¢ 3S1eMeHMAMU
beceovl).

3akpenyieHue HOBOI0O MaTepHaJia

1. @ynkuum OenkoB (3anonnenue yuyawumucs maoauysl
«Dyukyuu 6enKosy nocie camocmosmenvhol pabomsl ¢

VUeOHUKOM U (hpOoHMAanbHOU becedvl).

@OyHknusa 0enka B uyem 3akirouaercs | I'me  ocymecrBisiercs
JTaHHas ¢yHkuMsA | 1aHHAsA QYyHKIUSA
(npumepsl)

JIONMOJTHHUTEJILHBIA MaTEePHAaJl

WHorna 3aMeHa Wb OJJHOM aMUHOKHUCIIOTHI B cOCTaBe Oelka
MOJKET NPUBECTU K HapyuieHuto ero ¢yHkuuu. Tak, Tspkenoe
3a00J€BaHME 4YEJIOBEKA — CEPHOBHIHOKIETOYHAS aHEMMs
BBI3BIBACTCS 3aMEHOM B MOJIEKYJIe IeMOrJIOONHA aMUHOKHUCIIOTHI
rIyTaMHMHAa Ha BajJIMH. JTO HM3MEHseT (OpMy SPUTPOLUTOB U

HapylaeT ux QyHKIHIO IEPEHECEHUsI KUCIOPOAa.

114



Kaxkux yuyanmmxcsi CIpoCUTh HToru ypoka

Bonpocel, Tpedyionme YT0 NOATrOTOBUTH K CJIEAVIONIEMY VPOKY

10PA0OTKH

Oobapjaenns v undopmanud || g 3aMeTOK VUUTEIsSI

AJIS VAL X CH

115



Ypok 7 (12). DepMeHTHI — OMOJOTHYECKHE KATAJIU3ATOPbI

3aga4u ypoka

Cdhopmuposame nonsamust
«Kamanuzamop» u
«ghepmenmuly; noxazams ponv

Gepmenmos 6 Knemke.

IIpoBepka 3HAHUI

1. Ctpoenue u pynkuuss ATD. (Onpoc yuawuxcs y oocku).
2. ButramuHbl M HX poib B opranusMe (Onpoc yuawuxcs y

oocKu).

HN3ydyeHne HOBOIO MaTepuajaa

Oo0opvyaoBanue

Tabauya, unmocmpupyrowast
MexXaHu3m 0elucmeusl

¢epmenmos.

1. Karanuzatopel W HUX poOJIb B XUMHYECKHX PEAKIUAX.
depmeHTHI — OnoKaTau3aTophkl (heceda).
2. Mexanusm aeictBus GepMeHTOB (OOvscHenue yuumens ¢

UCNONB308AHUEM MAOIUYLL U PUCYHKA YHeOHUKA).

3akpenieHue HOBOI0O MaTepHaJia

dDopMHupvVEMBbIE H

pa3BuBaceMbIC¢ INOHATHUA

Kamanuzamop. @epmenm.

1. «PacmieruieHre IepoKcuIa BoA0poaa GepMeHTOM KaTasiazoii»
(Bvinoanenue yuawumucs 1abopamopHol pabomai).

2. O6cyxaeHne BOMPOCOB: B kakux mpoOupKax Bbl HAOIOAIIN
neiictBue ¢epmenta? Ilouemy B mpoOHpke C BapeHbIM
kaprodenem naeiictBue (pepmeHTa He HaOmomanoch? Kakue
YPOBHU OpraHU3alUHd MOJICKYJbI Oelka-(hepMeHTa KaTaja3bl
Pa3pyIIWINCh TIPU BapKe KapTodelss U pa3pbiB KAKUX CBs3CH
NpUBEJ K JIeHaTypaluu 3Toro Oenka? (@poumanvHulii onpoc-

beceda no umozam Ji/p).

3aganue HA IOM

H3zyuume § 1.8. bBuonocuueckue
Kamanuzamopbwl, omeemvme Ha
60npocel 8 KoHye napazpaga.
Tloemopume mamepuan §s 1.4.
u l.6.

JIONMOJTHHUTEJIbLHBIA MaTEPHAaJI

N3Bectno OGonee 2000 pasnuuyHblx (depmeHToB. s
Ha3BaHUU OOJBIIMHCTBA (DEPMEHTOB XapakTepeH cyhdukc —a3a,
KOTOpPBII 4alne Bcero mMpuOaBiseTcs K Ha3BaHUIO cyOcTpara,
B3auMoJieiicTBytomero ¢ ¢epmenrom. Hampumep, amunasa,

npoTeasa, ypeasa.
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Ypoxk 8(13). O6001maI0IUii YPOK

3aga4u ypoka

Cucmemamuszuposams u
0000WUMb 3HAHUS Y4AWUXCSL O
MOJIEKYIAPHOM YPOBHE

OpP2aHU3aAYUU HCUBOU NPUPOOBI.

Oo0opvyaoBanue

CucreMaTu3annuu ¥ 00001IeHU 3HAHU I

CaMocCTOSTEeIbHBI ~ KOHTPOJIb M KOPPEKIUsA  y4eOHOM

JEATEIIFHOCTH C  HCIOJIB30BaHMEM BCEX BO3MOXKHBIX
pecypcoB g JOCTHKEHHUSI TIOCTABJIEHHBIX LEIECH U
peann3aiyy IIaHOB e TEIbHOCTH.

JleMOHCTpanys HaBbIKOB TIO3HABATEIbHON PE(IICKCHH.

[lponykTuBHOE OOIIEHME W B3aMMOJCHUCTBHE B IIpolEecce
COBMECTHOH Yy4eOHOW JEsATeTBbHOCTH C Y4YETOM IO3HMLUHU
JPYIUX YYaCTHUKOB J€ATEIBHOCTH.

JleMOHCTpanus BIIaICHUS S3bIKOBBIMU CPEJICTBAMH.

VBepeHHOE TOJIb30BaHNE OMOJIOTHYECKOW TEPMUHOJIOTHEH B
Ipezienax N3y4eHHOro0 MaTepuasa TeMBbI.

OO0cyx1eHre BOIPOCOB:

IIpoBepka 3HaHUI

3akpenisieMble NMOHATHS

Yposnu opeanusayuu scusoeo.
buomonexynvi. ¥Yenesooul.
Jlunuowl. benxu. Hykneunosvie

kuciomol. AT®. Bupycur.

3amanue HA TOM:

IIpopabomamov mexcm
«Kpamxkoe codepacanue
271a6bl», 6CNOMHUMb KAKOe

CMpoOeHUe umerom KiemkKu.

(Ilucomennas nposepounas paboma)

JlommoJHUTEJNBLHBIA MaTepuaJl

XX  B.

MpeJCTaBICHHEe 00 YpPOBHSX OpraHU3allid >KUBOH MaTepuu

CnoxwuBiieecss BO  BTOPOM  TOJIOBUHE
OTPaXKaeT CUCTEMHO-CTPYKTYPHBIN MOAXO0J B U3YUYECHUH KUBOU
MIPUPOJIBI.

[Tox ypoBHEM OpraHM3alMHu XWUBOW MaTEPUU MOHUMAIOT
TO (PyHKLIMOHAJIILHOE MECTO, KOTOPOE JaHHas OMOJIOrMYecKast
CTPYKTYypa
MIPUPOBL.

3aHUMACT B O6H_Iel71 CUCTCMC OpraHu3anuvnu

Bcem KHMBBIM cHCTEMaM HE3aBUCHMO OT  YPOBHS
OpraHu3alliil TPUCYIIM OOIIWE YepThl, a CaMH CHCTEMBI
HaXOJATCS B HEIIPEPHIBHOM B3aUMOJICHCTBUH.

MonekysipHbIii YpOBEHbB SIBJISETCS NMPEIMETOM HUCCIIEOBAHUS
MoJIeKyJsipHOt  Ouonoruu. CpaenaHHble B 3TOM  oOnactu
OMOJIOTHHM OTKPBITHSA CIIOCOOCTBOBAIM OYpPHOMY PpPa3BUTHIO

OMOTEXHOJIOTHU U TEHHOM HHXXCHCPUH.
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Ypok 8(14). HykiaennoBbie Kucjaorbl: JITHK u PHK

3agaum ypoka IIpoBepka 3HAHM
Chopmuposamo 3namnust 1. OOGcyxnenue BompocoB: Kakue BemiecTBa Ha3bIBAIOTCS
VYAUUXCS O CIPOEHUU MOJIEKYL Oenkamu? Jlokakure, 4TO TJIABHBIE OCOOCHHOCTU CTPOCHHS

MOJIEKYJIbl OelIKa ONPEEIIAI0TCS €ro IEPBUYHON CTPYKTYpOIl.
Yem oOmsicHAeTcs MHOrooOpasue (yHkmuii OenkoB? Kakwue
¢byakuun OenkoB Bam u3BecTHHI? [louemMy Oenku peako
UCTIONB3YIOTCST B KauyecTBE  HWCTOYHMKA  DHEPruu?
KUCOM 6 JICUBOLL NPpUpooe — (Pponmanvuwiil onpoc-deceda).

XpaneHue u nepeoayy

HYKJIEUHOBbIX KUCi1om KakKk
61407’10]11/{]1/!6]706,' nokasamv

0c00y10 ponb HYKIIeUHOBbIX

HACIedCMEeHHOU UHpOpMayuu.

HM3ydyeHne HOBOI0 MaTepuaJaa

1. OOmas XapakTepucTHKa HYKIEHHOBBIX KHCJIOT Kak

OG6opYI0BaAHNE ounononmumepos.  CrpoeHume  Hykieotuna  (Pacckaz  u

TaGnuyst, untocmpupyioujue 00vsACHeHUe yuumens ¢ UCNONb308aHUeM Mabauy u Mooenu

CIMPOCHUE HYKTCUHOSHIX nykneomuoos JIHK u PHK. B mempaou yuawuecs

3ApPUCOBBLIBAIOM CXeM) CIMPOCHUS HYKAEOMUOOE).
kuciom, mooeiv [HK. P Y cmp 4 )

2. Crpoenue monekynsl JJHK. Kommnementapaocts. OcHOBHas

byakuust [AHK (Ob6vacnenue yuumens c ucnonvzosanuem

mabauy u modeau /JJHK. B mempaou yyawuecs 3apucosarom

cxemy  KOMNJIEMEHMAPHO2O0 COEOUHEHUs. HYKIeOmuoo8 u
dDopMHupvVeMbIE H

obpaszosanue 08yxyenourou monexyavt JJHK).

Pa3sBUBACMbIC NMOHATHH 3. Crpoenue wmonekyiasl PHK. Tunmet PHK u ux ¢ynkmum
JHK. PHK. Asomucmoie (Obvacnenue yuumens ¢ uchoavb3oganuem mabauy. B
OCHOBAHUAL. mempaou yuawuecs 3apucogvisarom cxemy «Tunvt PHK»).
Komnnemenmapnocmeo. 3akpenjieHHe HOBOIrO MaTepuaja

Hyxaeomuo. 1. O6cyxnenue BompocoB: IloyeMy HyKIEHHOBBIE KHCIOTBI

Ha3bIBAKOTCA HOJ'II/IMepaMI/I? B uyem CXOACTBO H OTJIHMYHEC

mostekyn JHK wu PHK? Kakue ¢yHKIMM BBINTONHSIOT
moutekynsl JIHK u PHK?

(Oponmanvhas beceda no umo2am camoCmosmenbHoOU pabomsl

3aganue Ha oM yuauuxcs ¢ y4eOHUKom)
Hzyyumes § 1.6. Hykneunogwvie

KUCTIOMbL, OMEemums Ha
80NPOCHL 6 KOHYe napazpaga, 6
mempaou 3anoIHuUmsb maoauyy

JIOMOJJHUTEJbHBIA MAaTEePHaJI

«Hyxneunosvle kuciomet, ux K ornensHoMy Tuny otHocutrcs PHK HekoTopsIx BHpyCOB.
cmpoenue u OUoN02Uu4ecKas Yame Bcero oHa ObIBaeT OJHOHUTYATOM, XOTS MOXET OBITH U
POnbY JIBYXHUTYATas. Y  HEKOTOPBIX  BUPYCOB,  BBI3BIBAIOLIMX

oOpazoBaHme omyxoyied, momuHyKIeoTuAHas 1mens PHK
oOpazyeT TIUIOTHBIM KIyOOK, COCTOSIIIIMA W3 HECKOJIbKHX

CIIMPAJIBHBIX YYaCTKOB.
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Ypoxk 10(15). ATD u apyrue HyKJaeoTwIbl. BUTaMHUHBI

3agaun ypoka

Cdopmuposams nonsmue o
cmpoenuu u pynkyuu AT,
HO3HAKOMUMb C Opy2UMU

opearudecKkumu COeOUHEeHUAMU

IIpoBepka 3HaHui

1. Ctpoenue IHK u PHK (Omeem yuawuxcs y oocku).

2. Moctpoenue Bropout nenouku AHK (Paboma ¢ ounamuueckoti
MOOeNblo Ul ¢ OUOAKMUYECKUMU KAPMOUKAMU).

3allOTHCHUS  TaOJUIIBI

3. [IpoBepka MPaBUJILHOCTH

KIemKU. «HykenHoBbIE KHUCIOTBHI, MX CTPOCHHE U Ouojormyeckas
POITBY.
H3yuyeHue HOBOIO MaTepuaJia
Oo6opynoBanue 1. Crpoenue ATD u ee pons B kiietke (ObvscHenue yuumens ¢

Tabauya, unmocmpupyrowast

cmpoenue monexynvt ATD.

UCNONb308aHUEM MAOIUY U PUCYHKO8 YUeOHUKA).
2. ButamMuHBI M Jpyrue OPraHUYECKUE COCIUHCHHS KIICTKH.
(Camocmoamenvuas paboma yuawuxcs ¢ YUEOHUKOM C

nocneoyowum oocyicoenuem).

dDopMHupvVeMbIE H

pPa3BUBACMbIC ITIOHATUSA

AT®D. Makpospeuueckas céa3v.

Bumamumnwi.

3akpenjieHne HOBOI0 MaTepUAJIA

1. Obcyxnaenue BompocoB: UTo 00mero M Kakue paziuyus
Mexny AT® u HykinemHoBbIMU KucioTamu? KakoBa poiib
ATO® B knerke? [louemy cBs3u Mexay octaTkamu (pochopHoit
KHUCIIOTHI HA3bIBAIOTCS MaKpOIpPTUuecKuMu? (@pormanvHwill

onpoc-beceoa).

3aganue Ha oM
Hzyuume § 1.7. AT® u opyeue

opeanu4decKkue coeounenus

KI1emKU, omeemvbme Hd
80NpOCHl 8 KOHYe napazpagha.
Iloemopume § 1.5. @ynxyuu

benxos.

JIONMOJTHHUTEJIbLHBIA MaTEPHAJI

HekoToprle HYKIEOTHIIBI HUCHOJB3YIOTCS B KIETKE Kak
cnenupuyecKkue CUTHAJbHbIE MOJIEKYJbl. Tak, ¢ TOMOIIbBIO
mukiyeckoro AM® mnepenaercss uHpopMalus ¢ KIETOUYHOU
MIOBEPXHOCTU B CepeAuHy KiIeTkh. Kpome Toro, HyKI€OTHIbI
MOTYT CBSI3bIBaTbCSl C JPYTMMM COEIMHEHHUSIMH, oO0pas3ys

KO(pCpMCHTLI — KOMITOHCHTHI OTIPCACIICHHBIX (bCpMCHTOB.
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Ypok 9 (12). Bupvychl — HekJeToOYHAs hopMa KU3HU

3aJa4u ypoKa

Tosnaxomums yuawuxcs ¢
sUPYCamul Kaxk OOKIEmMOYHOU
Gopmott dncuznu,
0COOEHHOCMAMU UX CIPOEHUSL U

IHCUBHEODCAMENbHOCTIU.

Oo0opvyaoBanue

Tabauywl, unrocmpupyrowue
cmpoeHue U pazmMHodiCceHue

8UPYCOB.

dDopMHupvVEMBbIE H

Pa3BUBACMbIC INOHATUSA

Bupycut.

3aganue HA IOM

H3zyuumo § 1.9. Bupycei,
omeemums Ha 60NPOCHL 8 KOHYE
napaepaga. [loocomosumucs k
KOHMPOIbHO-0000waouemy
YPOKY no meme

«MonexynsapHuli ypogenv».

IIpoBepka 3HAHUM

1. O6¢cyxneHne BOMPOCOB:
— Kakyto ponb B KiieTke urparoT Onokarain3aTopbi?
— Kakue 6uokaranuzaropsl Bam n3BectHb1?
— KaxkoB mMexanusm neiictBusi GepMeHTOB?
— TIlouemy OenkM W HYKJICHHOBBIE KHCIIOTHI HA3bIBAIOT
ouonoanmepamu’?
— Kakwne pynknuu B knetke BeimonHsoT JJHK u PHK?

(Dponmanvusiii onpoc-beceda).

H3ydyeHne HOBOI0 MaTepuaja

1. OCOOCHHOCTH CTPOCHHUSI W JKU3HEACATEIBHOCTH BUPYCOB
(Obvsachuenue yuumens C uUCnoiv3oeamuem mabauy u

PUCYHKO8 Y4eOHUKA).

2. Pomp BHpPYCOB KaK BHYTPHKJICTOYHBIX  I1apa3sHTOB
(Camocmosmenvras  paboma  yu4awuxcsi ¢  MeKCMOM
YueOHUKa).

3akpenjieHue HOBOI'O MATEPHAJIA

1. O6cyxeHre BOmpOCoB:
— Ha
opranusmam?

OCHOBAHUHU  YC€ro BHUPYCbI OTHOCAT K JKHBBIM

— Kakne 0COOCHHOCTH OTIMYAIOT BUPYCHI OT JIPYTHX JKUBBIX
opranu3mMoB? (@ponmanvhsili onpoc-beceoa).

JIOMOJHUTEJbHBIA MaTEepHaJl

BI/IPYCLI SABJIAIOTCA BO36y,Z[I/ITeJ'IHMI/I OOJIBIIIOr0  KOJUYECTBA

3a00JICBaHUM YeIOBEKa: OCIIbl, KOpH, TIpHUIllla, KpaCHYXH,

OemeHcTBa, >HIedanurta, CITN/a u ap. M3BecTeH Takxke 1enbIi
pAan
HampuMmep, Mo3andHas Oolie3Hb Tabaka, TOMATOB, OTYPILIOB WU

3a007€BaHUN  pacTeHMH, BBI3BIBAEMBIX  BHpYyCaMH,

CKpy4MBaHUE JIUCThEB KapTodens. Becero omucano oxono 500

BUJIOB  BUPYCOB, IOPAXKAIOUIMX  KIETKH  IO3BOHOYHBIX
XKUBOTHBIX, M okojo 300 BupycoB pacreHuil. Hekoropsie
BHUPYCHI Y4acTBYIOT B 3JIOKAUYECTBEHHOM IEPEPOKIEHUHN KIETOK

1 TCM CaMbIM ITPOBOLUPYIOT OHKOJIOTHYCCKUC 3a00JIeBaHUs.
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Ypoxk 10 (13). O6001IAIOIIHI [T0O TEME

«MoJIeKVJIIAPHBLINA YPOBEHL OPraHU3AIHN)

3axauyu vypoka CucreMaTu3anyy ¥ 00001eHNsI 3HAHU
CaMOCTOATENbHBI ~ KOHTPOJIb M KOppeKuus  y4eOHOU

CucmeMamu3up06amb u

ATCIIBHOCTHU HUCITIOJIB30BAHUCM  BCCX
0606WUMb3HaHuﬂyltamuXCﬂ0 JACATCIIBHOC C CIIOJIb30BaHHUEC CC BO3MOXHBIX

pecypcoB Uil AOCTM)KEHMsI IIOCTaBJIEHHBIX LEJIed U

MOJIEKYIAPHOM YPOBHe

. pean3alniy IIaHOB JESITEIbHOCTH.

Op2aHU3AYUU HCUBOU NPUPOODL. .
JleMoHCTpanys HaBBIKOB TIO3HABATEIBHON pediexcun

[TponykTBHOE OOLIEHHE M B3aUMOJCHCTBHE B IpoIecce

COBMECTHON y4eOHOW IEesATETHbHOCTH C Y4YETOM IIO3HMLIUHU

JIPYIUX YYaCTHUKOB JI€ATEIBbHOCTH.
JleMoHCTpanys BiaJeHUs sI3bIKOBBIMU CPEACTBAMU.

YBepeHHOe TOJIb30BaHKWE OWOIOTHYECKON TEPMUHOJOTHEW B

npeaenax u3y4eHHOW TEMBI.

OGopyI0oBaHHe OO6cyxnenue BompocoB: 1. Kakue mporecchl MmMpoTekaroT B

Tabnuybl, unniocmpupyoujue KMBOM OpraHM3Me Ha MOJIEKYJIIpHOM ypoBHe? 2. Ilouemy

cmpoenue 6u0/l/l0]lel<y]l. MOJICKYJIbI 6€J'IKOB, HYKJICMHOBBIX KHUCJIOT, YIJICBOJAOB M

JIMIIUIAOB pacCCMaTpUBAIOTCA KakK 6I/IOHOJ'II/IMepI)I TOJIBKO B

kierke? 3. Kakue (yHKUIMM BBIOJHSIOT OMOMOJIEKYJIBI B

kierke? 4. Ilouemy yrieBoJOB 3HAYMUTENILHO OOJIbIIE B

COCTaBe pacTeHUH, yeM B cOocTaBe >XKMBOTHBIX? 5. Kakoa

poip IUNHAOB B KieTrke? 6. Vcrnonb3ys cBOM 3HAHUS O

(1)yHKLII/I$IX OEJIKOB B KJICTKaX, AJOKaXXHUTC CIIPAaBCAJINBOCTDb

YTBCPKACHHA O TOM, UYTO OCHOBY KHW3HHW COCTABJIAIOT OeKu.

3akpenuisieMbie IOHSATHS 7. KakoBa posib HYKJIEHMHOBBIX KUCIOT B kieTke? 8. Yto
Ypoenu opeanusayuu scusozo. takoe AT®? 9. Kakyro ¢ynknuo ATD BeimonHser B
buomonexynvi. Yeneeooul. kietke? 10. KakoBa ponps Ouokaranusatopo B kieTke? 11.
Jlunuowi. Benxu. HymeuHogble Kaxkie ocoOeHHOCTH OTINYAIOT BHUPYCHI OT JAPYIHUX >XHUBBIX
kuciomui. AT®. BupycoL. opranuzMoB? 12. Ilouemy BHpyCHl paccMaTpUBAarOTCS Ha

MoJIeKyJIsipHOM ypoBHe? (beceoa)

IIpoBepka 3HAHUH
(ITucvmennas nposepounas paboma)
JlonoJIHUTEILHBIN MaTepHaJl
CrnoxuBuieecst BO BTOpOH nosioBuHe XX B. NPEACTABICHHUE
00 ypOBHSIX OpraHM3alMH >KUBOM MaTepUU OTPaXKaeT CUCTEMHO-
CTPYKTYPHBIN OAX0/ B U3yUYEHUH KUBOI PUPOIBI.
3ananue Ha lom: ITox ypoBHEM OpraHM3allMU JKUBOM MATE€PUM MOHMMAKOT TO
IIpopabomame mexcm (GYHKLIMOHAIBHOE MECTO, KOTOpO€ JaHHas Ouojorudeckas
CTPYKTypa 3aHMMaeT B 00LIEH cCUCTEME OpraHnu3aluy IPUPOIbI.
Bcem kHMBBIM  cucTeMaM  HE3aBHCHMMO OT  YpPOBHS
2laevly, 6CNOMHUMb KaKoe OpraHu3anyy MPUCYIIM OOIMe 4YepThl, a CaMH CHUCTEMBbI
cmpoenue umMelom Kiemxil. HAaXOJIATCS B HEMPEPHIBHOM B3aMMO/ICHCTBHH.
MonekynsapHbIil ypOBEHb SBISIETCS MPEIMETOM HCCIIEJOBAHUS
MOJIEKYJIIpHO Onostoruu. CaenanHbie B 3TOW 00J1acTH OMOJIOTHH
OTKPBITUSI CLIOCOOCTBOBAIN OYpPHOMY Pa3BUTHIO OMOTEXHOJIOTHH
Y TEHHOW WHKCHEPHH.

«Kpamxkoe cooeporcanue
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I'naBa 2. KiietouHblii ypoBeHb

VYpok 1 (18). OcHOBHBIE MOJIOKEHUA KJICTOUYHON TEOPHUH

3agaun ypoka

Paszsumwv nonamue o
KAEeMOYHOM YPOBHE IHCUHU
cpopmuposams nousamue o
K1eMOYHOL meopuu u ee

OCHOBHbIX NOJIOHCEHUAX.

AKTVaAJIN3anus 3 HAHUM

1. O6cyxnenne BompocoB: UYto Takoe kietka? Bcece mnm
OpraHM3Mbl Ha 3emie HMMEIT KieTouyHoe crpoeHue? Ha
OCHOBAaHUM YET0 MOXXHO YTBEpPXAaTh, UYTO KJIETKA SBJISETCS
AJIEMEHTApPHOU  eAWHUIEH XKUBOTO? (DponmanbHvill onpoc-
beceoa).

2. PaccmarpuBaHMe KIETOK pAaCTEHUM M IKUBOTHBIX IO
MUKpPOCKOTIOM  (Jlabopamopnas paboma ¢ nociedyiowum

00cydHcOeHUueM pe3yibmamos).

QoopyroBaHue

Tabauywl, unrocmpupyrowue
cmpoeHue Kemox,
MUKPOCKONYL,
MUKponpenapamol

PacmumenbHou U HCUGOMHOU

HN3ydyeHne HOBOIO MaTepuaJjaa

1. UcTopus coznanusi KJIETOYHONH TEOPHH U €€ POJIb B Pa3BUTHH
ouonoruu (Pacckas yuumens,).
2. OCHOBHBIE TIOJIOKEHUSI KJIIETOUYHOU Teopun (Dopmynuposarue

NONOMNCEHULl KIeMOYHOU meopuu 8 X00e NOUCKOBOIL becedbl U

KIemoKx. Ux 3anuce 8 mempaou,).
JIOMOJIHUTEIbHBIA MaTepHaJ
DopMHUpPYEMBbIE BriBoasl M. Illneiiiena kacaauch TOJbBKO pacTeHUi. 300J0T

H Pa3BUBACMbIC ITIOHATUSA

Knemxa. Knemounas meopus.

3aganue HA TOM

Hzyyumo § 2.1. OchogHovlie
HOOJHCEHUS KIeMOYHOU

meopuu, omeemumbv HA

80npocwl 8 KOHYe napazpaga.

T. IlIBaHH, CpaBHUB KJIETKH PACTEHUM M KUBOTHBIX, YBUAEI HX
cxonctBo M B 1839 romy cdopMmyaupoBal TOJIOKEHUS
KJIETOYHOM Teopuu. HekoTopble MonoKeHus: KIETOYHON TEOPHH,
C COBPEMEHHON TOYKH 3peHMs, ObUIM B KOpPHE HENpPaBUIIbHBI.
Hanmpumep, momnaranu, 4TO TJIaBHOE B KIETKE — €€ 000JI0UKa;
OpraHu3M MHOTOKJIETOYHBIX pacCMaTpUBAICS B BHJE NPOCTOU
CYMMBI KJIETOK; He OBLJI ICEH MEXaHU3M 00pa30BaHUs KIIETOK.
Bonpekn HenmojaHOTe TOTJAIIHUX 3HAHUN O KJIETKE CO3JaHHe
KJIETOYHOW TEOPUU CIIOCOOCTBOBAJIO U3YUEHHUIO OOIIMX CBOMCTB
KUBBIX OPTaHU3MOB, IIOMOTJIO TPEOJIONETh KAXKYIIUNCS pa3phiB
MEX/y )KUBOTHBIMU M PACTEHUSIMU U OCO3HATh €IMHCTBO >KUBOM

IIPUPOJIBIL.
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VYpok 2 (15). Oommue cBeaenus o Kiaerkax. Kierounas memoOpaHa

3agaun ypoka

IIpooonocums pazeumue
HOHAMUL 0 CMPOEHUU KIeMmOK;

IIpoBepka 3HaHui

1. CtpoeHue pacTUTENBHOM U JKMBOTHOM KJIETOK, UX CXOJCTBO U

paznuuue (Omeem yuawje2ocsi y 00CKu).

Pazeumv NOHAMUs 0 2. OcCHOBHBIE TIOJIOKEHHUS KJIETOYHOH TEOpUH. 3HAYCHHE
yumoniasme, CMmpoeHuu u CO3JIaHMsI KJIETOYHOW TEOPHH JJIsl Pa3BUTUS OHMOJIOTUH
@DYHKYUOHUPOBAHUU KIEMOYHOL (Dponmanvusiii onpoc-beceoa).
Membpanbi.

H3yuyeHune HOBOrQ MaTepuajia

1. CoBpemeHHBIE NPEJCTABICHUS O KIETKE KaK O CJIOXKHO

OpPraHU30BaHHON  Ouosormveckoil  cTpykrype  (Pacckas

Oo6opynoBanue yuumens ¢ d1emeHmamu beceobvl).
Tabnuywl, unirocmpupyrowue 2. luromna3ma KIETKH, €€ CTPOGHHE M pOJIb B KIETKE

cmpoenue KiemKu, CmpoeHue
KeMmOo4YHOU MeMOpaHbl,
npoyeccol hazoyumo3sa u
NUHOYUMO3A.

(Obvscuenue yuumens ¢ snemeHmamu beceovt).
3. Knerounass memOpaHa, ee cTpoeHHE U (PYHKIIMOHHUPOBAHHE.
@aromuro3.  IIuHouwmTo3

(Obvsicnenue  yuumens ¢

anemenmamu 6eceobl U UCNONb30BAHUEM PUC. YVUEOHUKA).

dopmMupvembie

pPa3BUBACMbIC ITIOHATUSA

Knemka, knemounas membpana,
YUMONAA3MA. NUHOYUMO3,
Gazoyumos.

3amanue HA TOM:
Hzyuumo § 2.2. Obwue
ceeodenUs 0 KIemKax.

Knemounas membpana.
Omeemumbs Ha 80NpPocyl 8
KOHYe napazpadha.

3akpenyieHue HOBOI'O MATEpPHAJIA:

byHKIIUN
(Camocmosimenvhasi paboma  yuawuxcs ¢

1. Crpoenue u OpraHouI0B KJIETKH
VUEOHUKOM.
3anonnenue mabauyvl ¢ NOCIEOVIOWUM O0OCYHCOCHUEM ee

Ppe3yIbmamos).

Breinoansiemble

byHxunu

OcHOBHBIE OcobeHHOCTH

OpraHovabl CTpoCHUSA

IuTomna3zma

Knerounas

MeMOpaHa

JIONMOJHUTENbLHBIH MATEePHAJI

Kpome omnmcanHbix B maparpade oOmmux ans Bcex MeMmOpaH
¢GyHKIMH UM MOTYT OBITH HPUCYIIM W crHeuuanbHble. Tak, y
MPOKApUOT OOJBUIMHCTBO OMOXMMHUYECKUX MpeoOpa3zoBaHuUil
OCYIIECTBIISIOT (PEPMEHTHI, CBSI3aHHBIE C KJIETOUHON MEMOPaHOM,

a y DJyKapuoT — C MeMOpaHaMu pa3jIM4YHBIX OPTraHOMJIOB.
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¥Ypok 3 (16). SIapo KiaeTKn. XPOMOCOMHBIN HA00P KJICTKH

3aga4u ypoka

Chopmuposams y yuawuxcs
HOHAMUE O CMPOeHUU U
DYHKYUAX KIlemouno2o a0pa;
cghopmuposamo
npedcmasiieHue o s0pblliKe U
€20 poau 8 Kiemke;
NO3HAKOMUMb C XPOMOCOMHBIM
HAOOPOM KIemKU.

IIpoBepka 3HAHUI

1. OGcyxnenue BompocoB: Uto Takoe murToruiazma? Kakue
(dbyHKIIMM OHa BBITTONHAET B KieTke? Kakoe crpoeHue nMeer
KkinetoyHass meMmOpana? Kakue (QyHKIUMM OHa BBITOJTHSCT?
Kakoe 3HaueHwe wuMeeT MOMYNPOHUIIAEMOCTh KJIETOYHOU
MeMOpaHbI? Uto Takoe daronutos u muHONUTO3? YTo 06111eTO
B OTHUX Tpomeccax W B yeM oriauumsa? Ilouemy vy

pacTUTENBHBIX ~ KIETOK  He  ObBaer  ¢aromnurosa?

(Dponmanvusiii onpoc-beceoa).

HN3vyenyue HOBOIr0o MAaTEpHAJIA

Oo0opvyaoBanue

Tabauywl, unrocmpupyrowue
cmpoeHue NPoKaApUOMuUYecKux
U 9YKApUOMuU4ecKux Kiemox,
cmpoeHue 0pa u XpoMOoCOM.

dopmMupvembie "

pPa3BUBACMbIC IIOHATUSA

IIpokapuomul. ykapuombi.
Xpomamun. Aoporuxu.
Xpomocomwi. Kapuomun.
T'omonozuunvle xpomocombi.
Tannouonwiii u ouniouoHuwlil
Habopbl XPOMOCOM.

3amanue HA TOM:
Hzyyums § 2.3. HAopo,
omeemums Ha 60ONPOCHL 8 KOHYe

napaezpaga.

1. Ponp sippa B kierke. llpokapuotel u sykapuotsl (Pacckasz
yuumels ¢ d1emeHmamu beceovl).

2. CtpoeHue s1pa, XpOMaTHH, SAPHIIIKO U €ro pojib B KJIETKE
(ObvsacHenue yuumerns ¢ UCNONIL308AHUEM PUC. VHEOHUKA).

3. XpomocomHblii HaOop kieTku (Obvsichenue yyumensi ¢

anemenmamu 6ecedbl U UCNONL30BAHUEM PUC. VHEOHUKA).

3akpenyieHue HOBOI'0O MAaTepHAJIa:

1. 3anonnenne Tabmuipl «CTpoeHUEe W (YHKIHUHA OPTraHOUIOB
kietkn» (Camocmosmenvuas paboma y4aujuxcs ¢ y4eOHUKom

¢ nocnedyrouum oocydicoeHuem ee pe3yibmamaos).

OcHOBHBIE OcoGenHocTH BoinmoJinsgemMele
OpraHoOuIBI CTpOeHHus $yHxunu
Snpo

JIOMOJTHHUTEJILHBIA MaTepHaJ

Eciu paccMaTpuBaTh KIICTKH B 3HCKTpOHHBII>'I MHKPOCKOII,

MOXXHO yOemuThCsi, uTO ImapooOpa3zHas ¢opma sapa —
penuaiiiee sineHue. [loBepXHOCTH siipa MMEET BISYMBAHUSA U
BBIPOCTBI, YBEJIMYMBAIOLIME IUIOMIAb SACPHOM IOBEPXHOCTH,
B3aMMOJICUCTBYIOIIEH C muToIa3mMo. B kiuerkax, rae
MIPOMCXOAUT WHTEHCHUBHBIA OOMEH BENISCTB, KOHTYPHI sjpa
MOTYT OBITh YpPE3BBIYAHHO pPa3HOOOpPa3HBI M HU3MEHSTHCA B

3aBHUCHUMOCTH OT yCJ'IOBI/Iﬁ .
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Ypok 4 (17). DunomaazmMaTuueckas cerb. Puoocompbl. Kommiaekce I'oabaxu.

3aga4u ypoka

Tlos3nakomums yuawuxcsi co
cmpoeHuem u OyHKyusMu
IHOONNAZMAMUYECKOL cemi,
pubocom u Komniexca

Tonvoorcu.

IIpoBepka 3HAHUI:

Oo0opvyaoBanue

Tabauywl, unrocmpupyrowue
cmpoeHue K1emox u ee

0pP2aHoU008.

dDopMHupvVEMBbIE H

pa3BuBaceMbIC IIOHATHUSA

DHoonnazmamudeckas cemo.
Pubocomur. Komnuexc

Tonvoorcu.

3aganue HA 10M
Hzyuumo § 2.4.

DHoonnazmamudeckas cemo.

Pubocomer. Komnnexc
Tonvoorcu. Omeemums Ha
80NpOCHl 8 KOHYe napazpagha.

Iloemopumo § 1.7.

1. Crpoenue u (YyHKIUU KJIETOYHON MeMOpaHbl. CTpoeHHE H
(GYHKIIUY KIETOYHOTO siapa (Omeemul yyawuxcs y 00CKu).

2. OOcyxnenue BompocoB: Kakwe opraHu3mMbl OTHOCITCS K
mpokapuoTaMm, a Kakue — K dykapuoram? IlpuBemute
npumepbl. Yto Takoe xpomaruH? UTO Takoe XpoMOCOMBI?
Kakywo ¢yHknuo oHu BBIMONHSIIOT? UTO Takoe kapuoTHIir?
Kakoif xpoMocoMHbIII HaOOp Ha3bIBAeTCs TaINIOUIHBIM, a
kKakoi — murutonaHsiM? Kakoit Habop XpomMocoM B ramerax?
MoxeTr M AWITIOWAHBIA HAOOp coJepKaTh HEYETHOE YHCIIO
xpomocoMm? (@ponmanvhsiii onpoc-beceda).

H3yuyeHue HOBOIO MaTepHaJia:
1. DHpomnasmartuyeckas CeTh, €€ CTpoeHHe W (YHKIHH
(Obvscuenue yuumenss ¢ UCHOAb308aHUEM MAOIUY U PUC.

yueOHUKa).
2. Pubocomsl, ux crpoenue u GyHKIus (Obvsicuenue yyumens ¢

UCNOIb308AHUEM MADIUY U PUC. Y4eOHUKA).
3. Kommutekc TNonmbmku, ero crpoeane u GyHKuu (OOwsichenue
yuumens ¢ UCNONbL308AHUEM MAOIUY U PUC. Y4eOHUKA).

3akpenyieHue HOBOI0O MaTepHaJia

1. CtpoeHne u QYHKIMU OPraHOMIOB KIETKH (IIpodondicenue
3anonnenus mabauysl «Cmpoenue u @yHKYuu 0peanoudos
Camocmosmenvnas  paboma

KJlemkKuy. ywawmuxcs C

VUEOHUKOM C NOCIEOVIOWUM 0OCYHCOeHUEM ee Pe3)IbMamos).

Opranouasl ki1etkn | OcodbeHHOCTH Brinosansiemble
CTpOeHU byHxumnu

OHJomIa3mMaTHIecKas

cets (OIIC)

OIIC mepoxoBaTas
OIIC rimagkas

Pubocomsl

Komruiekce 'onbmxu

JIONMOJTHHUTEJIbLHBIA MaTepHaJ

OHAOIUIa3MaTHYECKYIO CETh OTKPBUIM Ha 3ape MPUMEHEHHUs
AIIEKTPOHHOI'0 MHKpOCKomna. B To Bpemsi TeXHUKa 3JIEKTPOHHO-
MHUKPOCKOIUYECKOTO MCCIIeI0BaHUs Oblia elle HECOBEPIICHHOI.
HccnenoBaTensM IMOKa3ajgoCh, YTO CETh PACIOJIOXKEHA TOJBKO
BO3JIE sJ[pa KJIETKM U OTCYICTBYET Y HapyKHOro Kpas
muToruiasMel.  [loaTtomy 3Ta cTpyKTypa MOdy4yMia Ha3BaHHE
HHJIOTIIIA3MATHYECKON (BHYTpHUILIa3MaTHYECKOIN) ceTu,
cokpamenHo JIIC.
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¥Ypok 5 (18). JInzocombl. Mutoxouapuu. IlaacTuabl.

3aga4u ypoka

To3naxomums yyawuxcs co
cmpoeHuem U hyHKyuamu
JIUZOCOM, MUMOXOHOPUL U

niacmuo.

Oo0opvyaoBanue

Tabauysl, unrocmpupyrowue

cmpoeHue OPZCZHOHOOG KjllemkKu.

dopmMupvembie "

pPa3BUBACMbIC IIOHATUSA

Jluzocomwl. Mumoxonopuu.

Kpucmui. [Inacmuowl. I pano.

3aganue HA IOM

Hzyuumo § 2.5. Jluzocomei.
Mumoxonopuu. Ilnacmuoewi.
Omeemumb Ha 60NPOCHL 8
KOHYe napazpagha. Pabomas c
MeKCmoM yueOHUuKa
nPOOOINCUMb 3ANOTHEHUE
mabnuysl « Cmpoenue u
@yHKYUU OpearHoudos
KAeMKU» (TU30COMb,
MUMOXOHOPUU, NIACMUOBL:

JIeUKONnaIacmsl, X10pOoniacmol)

IIpoBepka 3HAHUM

1. Ctpoenue u QpyHKIMH dHAOIUTaA3MATHYECKOH cetu. CTpoeHue
u ¢(ynkuun komrmekca [ompmxu (Omeemst yuawuxcs y
odocKu).

2. O6¢cyxaeHre BOPOCOB:

— Ilouemy B sputpouurax anmnapar ['oabaxu oTCyTCTBYET?

BBIMIOJIHAIOT ~ pUOOCOMBI?

— Kakyro  ¢ynkumio [Touemy

OOJNBIIMHCTBO  pUOOCOM  pacHoOJOKEHbl  HAa  KaHajax
SHJIOIIJIa3MaTUYECKOM ceTn?

— Kakoe ctpoenne umeror ATD? Ilouemy AT® Ha3bIBalOT
YHUBEPCAIbHBIM HCTOYHMKOM SHEPrUM JUIsl BCEX PEaKIui,

MPOTEKAIIINX B KJIeTKe? (@PponmanvbHulll onpoc-beceoa).

HN3yyeHne HOBOIO MaTepuaJiaa

1. Crpoenune u ¢yHkuuu nuzocoMm (ObvsacHeHue yuumens ¢
UCNONIL30BAHUEM PUC. YUEOHUKA).

2. Ctpoenue u GyHKIUU MUTOXOHIpU (ObvsacHenue yuumens ¢
anemenmamu b6eceovl U UCNOIb308AHUEM PUC. VUEOHUKA).

3. Crpoenne u ¢yHkuuu miactun (OOvsichenue yuumens ¢
anemenmamu b6eceovl U UCNOIb308AHUEM PUC. VUeOHUKA).

3akpenjieHue HOBOIO MATEpPHAJIA:

1. OOcyxnenne BompocoB: Kakyi (QyHKIHIO B KIETKE

BBITIOJIHSIFOT  JIU30COMBI?  UTO MOXKET TPOU30NTH, €CITU
JM30COMa B OJIHOM U3 KJIETOK BHE3amHO paspymuTcs? Kakosa
¢byHkus MutoxoHapuil? Kaxue Buabl miuactua Bbl 3HaeTe?
KakoBa ocHoBHas (hyHKIMS XJIopoIutacToB? B ueM cXoacTBO

MUTOXOHJIpUH U Tuiactun? (@pormanvHuiii onpoc-beceoa).

JIONMOJHUTENbLHBIA MATEePHAaJI

[Inactuael cnocoOHBI K B3auMoInpeBpaleHusM. Tak, n3MeHeHne
OKpacKkd IUIOJOB y TOMAaTOB CBSI3aHO C IpEBpalleHUEM
XJIOPOIIIIACTOB B XpoMoruiacTel. [lo3eneHeHne Ha cBeTy KiTyOHeH
KapTodens

BBI3bIBACTCSl INpEBpalllEHUEM JIEHKOIUIACTOB B

XJIOPOTIACTHI.
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Ypoxk 6 (19). Kiaerounblii nentp. Opramouabl aBuxkeHus. KierouHbie

BRKJIIOYCHHUA

3aja4yu ypoka

Tloznaxomumy yuawuxcs co
cmpoeHuem U hyHKyuamu
K1eMmoYH020 YyeHmpa,
0pP2aHOUO08 OBUICEHUS U

K1emOUYHbIMU 6KTIOYEHUAMU.

Oo0opvyaoBanue

Tabauysl, unrrocmpupyrowue

cmpoeHue OPZCZHOHOOG KjllemkKu.

dopmMupvembie "

pPa3BUBACMbIC IIOHATUSA

Knemounwiit yenmp.
Humockenem. [{enmpuonu.
Bepemeno oenenus.

Knemounwie exnouenus.

3aganue HA OM

H3zyuume § 2.6. Knemounwiii
yenmp. Opeanoudvl 0BUHNCEHUS.
Knemounvie exnouenus.
Omeemvme Ha 60npocwl 8

Konye napazpaga. Ilosmopums
§82.1u23.

IIpoBepka 3HAHUI

1. Ctpoenue u GyHKIUH TU30cOM (Omeemvl yuawyuxcs y 00CKu).

2. Crpoenne u pyHxun mMutoxoHapuil. Ctpoenue U QyHKIHH
mactuz (Omeemwl yuawuxcs y 00cKu,).

3. O6cyxnenne BonpocoB: [loueMy MHUTOXOHIPUU CHOCOOHBI
pa3MHOXaTbcs caMmocTosATenbHO? Ilouemy Ha cBeTy KIIyOHM
KapTodens 3eleHeroT, a IUIOABI  3€JlEeHBIX  TOMAaTOB
NpHOOpETAOT KpacHyr OKpacky? PaspyiieHune memOpaHBI
KaKOro OpPraHOMJIa MOYKET NMPUBECTH K THOEIU BCEH KIETKU?
(Dponmanvusiii onpoc-beceoa).

H3yyenue HOBOro MaTepuajia

1. Crpoenue u GyHKIUH KIETOYHOro UeHTpa (OobwscHenue
yuumens ¢ UCNONb308AHUEM PUC. YUEOHUKA).

2. OpradHouapl [BWXKEHHUS, HX CTpOGHHE H  (DYHKIHH

(Obvacuenue  yyumens ¢  dlemenmamu  Oecedvl U
UCNONb308AHUEM PUC. YUeOHUKA).

3. Knerounsie BKIIFOYCHHS, UX OTJIIMYHSI OT OPTaHOUOB U POJIb B
kietke (Oovsacuenue yuumers,).

3akpenieHue HOBOIO MaTepHaJia

1. Ctpoenue u (YyHKUUU OPraHouIOB KIEeTKU (IIpodondicenue
3anoanenus maoauyvl «CmpoeHue u QYHKyuu OpeaHouodos
kiemxuy.  CamocmosmenvHasi — paboma — yu4awuxcsi

VUEOHUKOM C NOCAEOVIOUWUM 00CYHCOCHUEM ee Pe3YTbmamos).
OpraHonabl KI1eTKH Ocob0eHnocTH BeinoJsinsembie
CTPOeHust Gynkumuu

Kierounslii neHTp
OpraHou/ibl IBUKEHUS

JIONMOJHUTENbLHBIH MATEePHAJI
HOCTOﬂHHLIﬁ BHyTpeHHI/Iﬁ CKCJICT KIJICTKHU cTall 6BI CGpLeBHBIM
HpeHHTCTBI/IeM HpI/I JCJICHUU KIICTKHU. HOSTOMy KOMIIOHCHTHBI TUTOCKEJICTA B

9YKapHOTHUYECKUX KIETKAaX COOMPAIOTCS U pa30ouparoTcs Mpu HE0OXO0IUMOCTH,
Kak CTpPOMTENIbHBIE Jleca. B cocraB mUTOCKENETa BXOAAT MUKPOTPYOOUKH M
MHUKPOHUTH. B 3aBUCHMOCTH OT MNOTPEOHOCTH B ONOpE W JBWXXEHHU B
IIUTOCKETIeTe HPOUCXOJAT COOTBETCTBYIOLIHE U3MEHEHHS,
obecrnieunBaromuecst cOOPKO-pa300pKOH MHUKPOHHTEH M MHKPOTPYOOUCK.
KOMITOHEHTBI IUTOCKENETa OCYIIECTBISIOT TPAHCIOPT BELIECTB B KIIETKE,
Hanpumep, uPHK, TPHK c amumHOKHMCIOTAaMM K MecTy cuHTe3a Oenka.
JIBmXeHue KJIETOK Takxke CBsI3aHO ¢ paboroii rurockeneTa. [1pu amebonaHoM
JBIDKEHUH  00pa3oBaHME JIOKHOHOXKEK M  IEpeMelIeHHe  y4JacTKOB
IUIa3MaJeMMBbl  OCYILIECTBIISAETCS MHKPOHHUTSAMH. J[IBIIKEHHE IKIYTHKOB U
pecHHYEeK O00eCIHeYHBAeTCs CKOJbKEHHEM JIpyr OTHOCHTENILHO JApyra
BXO/SIIINX B UX COCTaB MHUKPOTpPyOouek. L{uTockener sBiseTcs HE TOIBKO
ONIOPHO-JIBUI'aTEJIbHOM  CHCTEMOH, HO W CHCTEMOH YNOPSIOYMBaHMS
KJIETOYHBIX IporeccoB. K cokaneHuio, ero padoTa eme HEeZOCTaTOYHO
n3ydeHa.
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Ypok 7 (20). Pa3auyusa B CTPOCHUM KJIETOK SYKAPHOT U NPOKAPHUOT

3aga4u ypoka

Tosznaxomumo ywawuxcs c
0cobenHoCmAMU CmpoeHust u
JHCUZHEdesTmenbHOCU

npoKkapuomu4eCcKux Kiemok.

Oo0opvyaoBanue

Tabauywl, unrocmpupyrowue
cmpoeHue NPoKapuoOmu4ecKot

u 3yl<apu0muqea<oﬁ KJllemok.

dopmMupvembie "

pa3BUBACMbIC IIOHATUSA

Anaspobul. Cnopeoi.

3aganue HA IOM

Hzyuumo § 2.7. Paznuuue 6
cmpoenul K1emox 9yKapuom u
npoxapuom. Omeemums Ha
60npocyl 6 KOHYe napazpaga. B
mempaou 3anoanume maoauyy
«Cpaenenue cmpoenus Kiemox

IVKAPUOM U NPOKAPUOM»

IIpoBepka 3HAHUI

1. Ctpoenue u GyHKIIUU KIETOYHOTO 1ieHTpa (Omeem yyawuxcs
¥y 00CKU,).

2. OpraHoujabl JABWKEHUs, UX CTpoeHue u QyHkiuu (Omeem
yuawuxcs y 00cKu,).

3. OOGcyxneHue BONPOCOB: YeM BKIIOYCHHUS OTIWYAIOTCS OT
opranonioB kjetku? IlpuBenutre mnpuMepbl KIETOUHBIX
BKJIIOYEHUH. Kakue KIIETKM Ha3bIBAIOTCS DYKapUOTUUYECKUMU,
a Kakue — npokapuorndyeckumu? Yro takoe cropsl? Kakopa
UX poib? (Oponmanvuwlii onpoc-beceda).

HN3vyenue HOBOIro MaTepHAaJIa

1. Ocobennoctu CTPOCHUS " KU3ZHENIEATETbHOCTH

MpOKapuoTHUeCKON  KkieTku  (Obwsacnenue  yyumens ¢
UCNONIL30BAHUEM DUC. YUeOHUKA).
2. OOpa3oBaHWe CHOp M HX pOJIb B JKU3HH IPOKAPUOT

(Dponmanvusiii onpoc-beceoa).

3akpenieHue HOBOI0O MaTepHaJia

1. O6cyxnenue BompocoB: [louemy yueHble CUUTAIOT, YTO
IIPOKAPUOTHI ABJIAIOTCA HauoOoJiee APCBHUMH OpTraHU3MaMU Ha
Hamedt  tuiaHere?  Kakue  nOpu3HaKM — IPUMUTHBHOCTH

MIPOKAPHUOT MO CPABHEHUIO C 3yKApUOTAMH MOXHO BBIIEIUTH?

B 4em oTnmm4aroTcs CIOPHI MPOKAPHUOT OT CHOP JYKApUOT?

(Dponmanvusiii onpoc-beceoa).

JIONMOJHUTENbLHBIH MATEePHAJI

Pa3mepsl mpokapuoTHUECKUX KJIETOK HAXOASTCsS B Ipenenax

0,1-10 Mmxm. OHaKO B ATUX MaJieHBKHX KJIETKaxX MPOXOJHUT HE
meree 1000 Omoxumuueckux peakuuil. OTHOCUTEIBHO OoJbIIast
NOBEPXHOCTh  KJIETKW  OakTepuit  obecneunmBaer  Oosee
WHTEHCUBHBIA 0OMEH BEIIECTB C OKPYXKAIOIIEH Cpe1oi.
Cpennue pa3Mepsl KJIETOK dyKaproT mpuoan3uTesbHo 100 MM,
Y OTHOIIEHHE MOBEPXHOCTU K 00BbEMY y HUX HAMHOTO MEHbIIIE.
[TosToMy y »JyKapHOTHYECKHX KJIETOK 4YacTo o00pa3yroTcs
BBIPOCTBI W BBIAYMBAHUS, YBEJIMYMBAIOUIUE IUJIOMIAb HX
MOBEPXHOCTH.
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VYpok 8 (21). Accumuadguusa v puccuMuiasasusa. Meradoau3m

3aga4u ypoka

Chopmuposamo
npeocmasieHue o
Mmemabonuzme Kax
COBOKYNHOCMU peakyutl 0oMeHa
6 KlemkKe, noKazam
VUQUIUMCS, YMO ACCUMUTIAYUS U
ouccumMunayus — 08e CMopoHsl
e0uH020 npoyecca —
Mmemaboauzma.

QoopyroBaHue

Tabauywl co cxemamu,
U0 CIMPUPYIOWUMU NPOYECCH

accumuiiyuu u duccwwwzﬂuuu.

dDopmMHupveMbIe H

Pa3BUBACMbIC ITIOHATHHA

Accumunayus. Jfuccumunayus.

Memabonusm.

3aganue HA TOM

Hzyuume § 2.8. Accumunayus u
ouccumunayusi. Memabonusm.
Omeembme Ha 80NPOCHI 6
KoHye napazpadgha. I[losmopume
§ 1.7

IIpoBepka 3HAHUI:

1. IIpoBepka MpaBUIBHOCTH 3amOHEHUs Tabiauubl «CpaBHEHHE

CTPOCHMSI KJIETOK JyKapuoT M Ipokapuor» (Omeem
yuawe2ocs y 00CKU).

2. OGcyxnaenne BompocoB: Kakyio poib BBINONHSET Cropa y
npokapuoToB? Yem oOHa OTIMYAETCS OT CHOp 3yKapuot?
CpaBHMBasE CTpOGHHE U TIPOLECCH JKU3HEACATEIbHOCTH

9YKapHOT U MPOKAPHOT, BBIACIUTE MPU3HAKH, TTO3BOJISIOLINE

MPENOI0KHUTh KaKue KIETKU UCTOPUIECKU OoJiee IpeBHHE, a

Kakue Oomnee monozabie. Yto Takoe ¢epmeHTs? KakoBa mux

posib B opranuzme? Urto Takoe oOMeH BemiecTB? IIpuBemure

npuMepsl OOMEHa BEUIECTB B oOpraHuzMme. (Dponmanvhwviil

onpoc-beceda).

HN3yyeHne HOBOIO MaTepuajaa

1. Tlomstue «accumwisiius» (Obvsacuenue yuumens ¢

anemenmamu beceowl).
2. Tonstue «auccummisiuus»y (OOvsichenue yuumens ¢
anemenmamu beceowl).
3. Ilonsatue «meTaboaU3M»»

(Obvsacuenue  yuumens ¢

anemenmamu beceowl).

3akpenyieHue HOBOI0O MaTepHaJia

1. O6cyx1eHre BONpOCOB:

— Yrto Takoe accummisanms? IlpuBeaure mnpuMepbl peaxkuui
CHHTE3a B KJIETKE.

— Yro Ttakoe auccummisaims? IlpuBenute mpumepsl peaxiuii
pacrnaja B KJIETKe.

— Jlokaxure, 4YTO AaCCUMWIALMA M JAUCCUMMWISALMS — JBE
CTOPOHBI €MHOTO Ipoliecca OOMEHa BEIIECTB M SHEPIUU —
MeTabonusma. (PponmansvHulii onpoc-beceda).

JIONMOJTHHUTEJIbLHBIA MaTepHaJl

Bes  coBOKyNMHOCTH peakuuii OMOCHHTE3a BEIIECTB U X
nocienyonei coopku B 6osee KpymHble CTPYKTYpPbI Ha3bIBaeTCs
accuMuIsnMei, wiu anadoamsmom. Enie oHO Ha3BaHuE 3TOrO
Habopa peakuuii — miaacTudeckuit odomeH. COBOKYIMHOCTh
peakuuil pacrnaza BEIIECTB, COINPOBOXKIAIOLIUXCS 3allacaHUuEM
DHEPrUM, Ha3bIBACTCAd NMCCHMMJISIIMEH, WM KAaTa00JM3MOM.
E1ie oHO Ha3BaHUE 3TUX pEaKLUN — IHEPreTHYeCKUil 00MeH.
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Ypok 9 (22). DHepreTudyecKkuii 00MeH B KJIETKe

3aJa4u ypoKa

Yenybumso u pacwupumso
3HAHUsL 0 Memabonusme,
PACKPbI8 CYUWHOCTD
9Hepeemu4ecko2o 0oMeHa,
nO0BeCmU YYaAUUXcs K 861600y
o snauenuu AT® rax
VHUBEPCALHO20 AKKYMYAAMOPA
9Hepeuu 6 Kiemke; NOKa3ams
PO hepmenmos 8 peaxyusx
006MeHa; NO3HAKOMUMDb
VUAWUXCA C XAPAKMEPHbIMU
0COOEHHOCMAMU MpeX YMAN08
IHepeemu1ecKo2o 0oMeHa.

QoOopyroBaHue

Tabauya, unmocmpupyrowast
IMANbL IHEPSEMULECKO20
obmeHna.

dopmMupvembie "

pa3BUBAaCMbIC IIOHATUSA

OHepeemuueckuti 0OMeH.
Tnuxonuz. Knemounoe
Ovixauue.

3aganue Ha 1OM
H3zyyums § 2.9.
Onepeemuueckuti 0omeH 6

knemke. Omeemums Ha
80npocwl 8 KOHYe napazpaga.

AKTVAJN3aAIusg 3HAHNH

1. O6cyxnenue BorpocoB: Uto takoe merabonm3m? Ilodemy
aCCUMMWJISILIMSA HE MOXET CYyIEeCTBOBaTh 0€3 MUCCUMUIISIIMU?
Kakoe BemecTBO, urpasi BaXxHYI MeTaOOIUYECKYIO pOJIb,
BBITIONHSET (PYHKIHUIO EHTPATLHOTO KOMIIOHEHTA KIETOYHOM
aktuBHOCTH? Kakoe ctpoenue mmeer monekyina AT®D? Yro
TaKkoe MaKpodpruyeckas CBsI3b? (Dpoumanvhvili onpoc-
beceoa).

N3vyenyue HOBOIr0 MAaTEpHAJIA

1. XapakrepucTHKa TpeX JTallOB JHEPreTUYECKOr0 OOMeHa B
kietke (ObOvsichenue yyumens ¢ dnemMeHmamu Oecedvl U
ucnonvzosanuem maoauysvl « Cxema sHepeemuiecko2o oomena

V2neso008»).

3akpenieHue HOBOI0O MaTepHaJia

1. DTtambl sHepreTH4eckoro obmeHa (3anonneHue madIUYbL

«Omanvl  dHepeemuuecko2o obmenay». CamocmosmenvbHas
paboma yyawuxcsi ¢ MeKCMoM YYeOHUKa Nnoo KOHMpoiem

yuumens U ROCIeOVIOWUM 00CYHCOeHUeM).

Jranbl Xapakrepucruka OcBo0o:kaeHue u
HCIO0JIB30BaHHE

HEpPruu

IloaroToBUTENBHEIA  3TaIl

OHEPIreTUICCKOro oOmMeHa

Beckucnopoublit aTar

OHEPIreTUICCKOro oOMeHa

Kucnopoansrit 3Tal

9HEPreTHYecKoro ooMeHa

JIONMOJHUTENbLHBIH MATEePHAJI

VY OonpmmHCTBA OakTepuil M TPUOOB IOATOTOBUTEIbHBIN
3Tar, T.€. PaclleIUICHUE MUTATENbHBIX BEIIECTB POMCXOANUT BHE
kJeTok. OHU BBLAETSIOT (PEPMEHTHI B OKPYXAIOLIYI0 Cpeny, a

3aTeM IOTJIOMIAI0T TIII0KO3Y U APYrre MOHOMEPHI.
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Ypoxk 10 (23). Tunol nUTAHUA KJIECTKH

3aJa4u ypoKa

Paszeume nonsmue o munax
NUMAHUSL KIeMmKIU,
chopmuposame nonsimue
asmompoghnvie u
2emepompouvie Opeanusmol,
HO3HAKOMUMb YUAUWUXCSL C
2PYnRnamu agMompoghHvIX U
2emepompopHbIX OP2anUIMO8 8
3A6UCUMOCTU OM
ocobennocmeli NUMAaHus..

IIpoBepka 3HAHUI:

1. Dtambl sHepreTudeckoro oobmena (Omeem yuawezocs y
00CKU).

2. OO6cyxnaenue BompocoB: KakoBbl KOHEUYHBIE MPOIYKTHI W
SHEpPreTHYecKas LIEHHOCTh | epBOro aTamna 3HEepreTUH4ecKoro
obmena? CpaBHuTe 3HepreTndeckyro neHHocts Il u 111 aramos
JTUCCUMUJISLINY, clenaiite  BBIBOI. KakoBa  pomb
(epMEHTaTUBHON CHCTEMBbI SHEPreTHYeckoro oOMeHa B
nojaep)kaHuu Heooxomumoro kosnmdectBa AT® B kierke?
Kakoe 3HaueHHMe HMMeEET CTYNEHYATblii XapakTep peakuuil
OHMOJOTMYECKOr0 OKHCIEHUSI? AMUHOKUCIOTH — MOCIEAHUM
SHEPreTUUECKUil pe3epB, OHH IOJBEPraloTCsi OKHUCICHHUIO B
caMmylo MoCJieqHIo ouepeb. OOBSICHUTE C YEM 3TO CBSI3aHO
(Dponmanvusiii onpoc-beceoa).

QoOopyroBaHue

Tabauywr ¢ opeanuzmamu,
uUMerwWuUMU pasiuyHvle munsl
NUMAHUSL.

HN3ydyeHne HOBOIO MaTepuajaa

1. ABTOTpOdHBIE u rerepoTpodHbIe OpTraHU3MBI
(Camocmoamenvuas paboma yuawuxcs ¢ mekcmom § 2.10 ¢
NOCAEOYIOWUM 0OCYICOeHUEM U 3ANOTHEHUEM,).

DopMHupVEMBbIE H

Pa3BUBACMbIC ITIOHATHHA

Asmompogwi. [ emepompogbi.
Domompogvi. Xemompodghol.
Canpgpumur. [lapazumei.

Tonoszouinoe numanue.

I'pynna opranuszmoB B | Criocoé mnosyuenus | [peacraBurenn
3aBHCHMMOCTH OT THINA | OPraHHYeCcKHX

NUTaHUS BEIIECTB

ABTOTpPO(BI:

¢doroTpodst

XeMOTpOdbI

TerepoTrpodst

2. TI'pynmbel  reTepoTpoHBIX  OpraHu3MoB  (campodHuThl,

MapasuThl, TOJI030M) (PpoumanvbHwlli onpoc-beceoa).

3akpenuieHue HOBOIO MaTepHaJa:
1. I'pynnbl reTepoTpO(HBIX OPraHU3MOB, B 3aBUCUMOCTU OT
crocoba TMOJIy4eHUsI OpPraHMYECKUX BEIIECTB (3anoaHenue

maonuyst)
I'pynnsl rereporpodos

Oco6ennoctu nutanus | IpeacraBuren

3aganue HA OM

Hzyyums §2.10. [lumanue
Kknemxku u §2.12.
I'emepompoghvi. Omeemums Ha

80NpOCHL 8 KOHYeE napazpagos.

Canpodutsr

ITapa3uTtsl

T'onmo3on

JIONMOJTHHUTEJIbLHBIA MaTepHaJl

Knetxu pacrenuii, He criocoOHbIe K (HOTOCHHTE3Y (HAaIpUMep, KISTKH KOPHS),

MUTAIOTCS TETEPOTPO(HO, MTOCKONIBKY IOJIY4alOT OPraHUYECKHEe BEIeCTBA M3
JIPYTMX OPraHOB 3€JI€HOI0 PACTEHHUS.

CylIecTBYIOT TaKKe OpPTraHW3MBbl, CIIOCOOHBIE MCIOJIb30BaTh 00a crocoba
MUTaHUSA. DTO, HANPHMEp, IBIJICHA 3eJeHasi, KOTOPYyl OOTaHMKH OTHOCST K
OJHOKJICTOYHBIM 3€JIEHBIM BOJOPOCISIM, a 300JIOTM — K JXT'YTHMKOBBIM
npocredmuM. M Te, u apyrue mpasbl, IOCKOJIbKY Ha CBETY 3TOT OPTaHU3M —

¢ororpod, a B TeMHOTE — reTepoTpod.
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Ypok 11 (24).DoTOCHHTE3 1 XEMOCHHTE3

3aga4u ypoka

Ilpooonsicums yenyorenue
3HaHULl 00 ABMOMPOPHOM
cnocobe numanus;
cgpopmuposame noHsMUsL O
C8emMoBoI U MeMHOB80U hazax
gomocunmesa; NO3HAKOMUMb
VUAWUXCA C CYUHOCMBIO
npoyecca xeMoCuHmesd,
PACKPbIMb 3HAYEHUE
Xemocunmesa u pomocunmesa
6 buocghepe.

IIpoBepka 3HaHU

OoopyaoBaHne

Tabauysl, untrocmpupyrowue
npoyeccwl homocunmesa u
Xemocunmesa.

1. Xapakrepuctuka  aBTOTPOGHBIX U  TeTepOTPOdHBIX
opranu3MoB (Omeemwl yuawuxcs y 00CKu,).

2. O6cyxnaenue BornpocoB: EcTh n cpenu pacTeHuit opraHu3Mbl
¢ rerepoTpodHbIM THUNOM nutanua? Ecnu na, To npuBeaurte
npuMephl (pacTeHusi-apa3uThl: METPOB KPECT, 3apazuxa U
np.). W3BecTHBI 11 BaM OpPraHU3Mbl CO CMEIICHHBIM THUIIOM
nutanus? (9BIJICHA 3eJIeHas, pocsiHKa, omena Oemas). Kakoit
mpouecc HasbiBaeTcsi ¢oTtocuHTe30M? B Kakux KieTkax

npotekaet ¢poTocuHTe3? (@pormanvHulll onpoc-beceoa)

N3yyeHue HOBOI'0 MaTepPHaJIa

1. 3nauenue Qorocunresa (Pacckaz yuumens c snemeHmamu
beceovl).

2. XapakTepucTHKa CBETOBOW M TEMHOBOH (a3 doTocuHTE3a
(ObvsacHenue yuumens ¢ UCNONb308AHUEM MAOIUY U PUC.
YueOHUKa).

3. XapaktepucTtuka xeMocuHtesa (ObvsacHenue yuumers,).

DopMHupvVEMBbIE H
pa3BHBaeMble HOHATUS
Ceemosas u memnogas azvl

gdomocunmesza. Pomoaus 600bwi.

Xemocuumes.

3aganue HA TOM

H3zyyums § 2.11. Pomocunmes
u xemocunmes. Omeemums Ha
80NPOCHL 8 KOHYe napazpaga.
3anoanums mabauyy
«Cpasnenue gopomocunmesa u

xemocurnmesa). Hoemopumb
§§1.4ulé6.

3akpenieHue HOBOI0O MaTepHaJia

1. CeroBas u TemHOBas (a3el ¢orocuHTesa (3anoineHue
mabnuyvr «Ceemosas u memHo8as @azvl omocunmesar.
Camocmosmenvhas paboma y4awuxcs ¢ meKCmom yY4eOHuKa

U nOCnedyIowWUM 00CYHCOeHUEM).

XapakTepuCTHKA CgeToBas (paza TemHoBas ¢paza

[Ipotekaer B

OHeprus

Ob6pasyrorcst

JIOMOJTHUTEJILHBIA MATEPHAJI

Y cepobaktepuil (poTocuHTe3 mpoTekaeT 0e3 BBIIACNEHUs
kuciopoaa. Jis HUX MCTOYHMKOM BOZOPOZAa MpH (HOTOCHHTE3E
SIBJISIETCS CEPOBOIOPO/I.

CO; + 2H;S + cBeroBas sneprus — (CH,O)n + H,O + 28
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Ypok 12 (25). CunTe3 0€JKOB B KJIETKe (FreHeTHYeCKUIl KO, TPAHCKPUIIIIHS)

3aJa4u ypoKa

Yenyoums nonsamue
ACCUMUNAYUS NYMeEM U3YYUEHUs.
peanusayuu HacieoCmeeHHOU
unghopmayuu 6 npoyecce
buocunmesa benxa,
cghopmuposamov 3HaHUsL O
2eHemu4eckom Kooe, cnocooe
nepeoauu ungopmayuu ¢ JJ[HK
na u-PHK, ponu m-PHK &
cbopke amMuHOKUciIom 8

MOJIeKYIblL OenKa.

IIpoBepka 3HAHUI:

1. XapakrtepucTuka MpoueccoB (OTOCHHTE3a M XEMOCHHTE3a
(Omeemwi yuawuxcs y 00CKu,).

2. TIpoBepka NMpaBUIBHOCTH 3aMOJIHEHUS Tabauubl «CpaBHEHHE
dboTocuHTE3a U XeMOCHHTE3a». (Omeemvl yuawuxcs y 00CKu,).

3. O6cyxaenne BorpocoB: KakoBa ponb ¢poTocHHTE3a Ha Halen
ma"ere? Kakoe 3HaueHne wnmeer xemocuHTe3? Kakoii
nporecc — (POTOCHMHTE3 MM XEMOCHHTE3 — sBIsieTcs Ooliee
3¢ GEKTUBHBIM C SHEPreTUYeCKOi ToukH 3penus? [louemy s
BBICIIMX PACTEeHHH HEOOXOAMMO MPHUCYTCTBHE B IIOYBE
XEMOCUHTE3UpYIOIIMNX Oaktepuit? (DPponmanvuwlii  onpoc-
beceoa).

HN3ydyeHne HOBOIO MaTepuaJjaa

QoopyroBaHue

Tabauysi, unrrocmpupyrowue
2eHemuyecKuti Koo u

MPAHCKPURYUIO.

1. 3Hauenme mpouecca cuHTe3a OeNKOB B KieTKe. BBenenme
NOHATHUS «Ten» (Pacckaz u ob0vsacHenue yuumeis,).

2. TI'enetuueckue kon (OOwscHenue yuumensi ¢ 31eMeHMaMU
beceobl U UCNONb308aAHUEM MADIUY U PUC. YUEOHUKA).

3. Tpanckpunmmst (Obwsichenue yuumens ¢ snemeHmamu beceovl
U UCNONIL30BAHUEM MAOIUY U PUC. VUEOHUKA).

3akpenyieHue HOBOI'O MAaTEpHAJIa:

dopmMupvembie "

Pa3BUBACMbIC ITIOHATHHA

Ten. I'enemuueckuii xoo.
Tpunnem. Kooom.

Tpanckpunyusi.

3aganue HA TOM

Hzyyume § 2.13. 0o paszoena
«Tpancnopmnvie PHK»

1. IToaAroTOBUTH OTBETHI Ha BOMPOCHL: YTO Ha3bIBae€TCS TeHOM?
Urto Takoe reHernueckuii kon? Kak Bsl noHumaere
yTBepkaAcHUE «['€HEeTHYeCKnid KOJI YHMBEPCAJIECH Ui BCEX
KUBBIX OpPraHU3MOB Ha Hamed Iadere»? Yrto Takoe
Tpanckpunuua? Kakoe 3HadeHHe HMeeT 3TOT MpoIecc B
6uocunrese Oenka?

(Camocmosmenvnas paboma yuawuxcsi ¢ Y4eOHUKOM C

nocnedyrowum oocyxcoeHuem 8 xooe hpoHmanvHol beceouvl).

JlonoJHHUTENbHBLIA MaTEepUAaJl

Jns cunte3a xakoi-nmubo nPHK B g1po nomkeH moctynuthb
CUTHal B BHUAE COOTBETCTByIOIIEro Oenka — QaxTopa
Tpanckpunuuud. CHHTE3 WIM aKTUBAIUs TaKoro Oenka MOTYT
OBITh  CINEACTBHSIMH  BHYTPUKJIETOUHBIX  COOBITUHA WU
MOJTYYEHHOr O U3BHE CUTHAJIA.

dakTopsl TpaHckpunimu 3anyckarotr cunre3 nPHK, koropas

CO3pEBAET M BBIXOJAUT B LUTOIUIA3My, TJE€ COEIUHAETCA C
prbocomoit. OHOBpEMEHHO HAUMHAIOT IEHCTBOBATH (DEPMEHTHI,

COCAUHAIOIUC TPHK ¢ amuHOKHCIIOTaAMU.
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¥Ypok 13 (26). Cunres 6eak0oB B KjaeTke (Tpancnoptabie PHK, Tpancasiius)

3aga4u ypoka

IIpooonsicums popmuposanue
noHAmMuUsL «Ouocunmes beikay,
noxaszamu poas m-PHK &
npoyecce cunmesa Oeika,
PACKDPbIMb MEXAHUZM
MaAmpuyHo20 cunmesda

NOIUNEenMuOHOU Yyenu.

Oo0opvyaoBanue

Tabauysl, unrrocmpupyrowjue

npoyecc cunmesa benxa.

IIpoBepka 3HAHUI

1. T'enernueckuii koxa. Tpanckpunius. PackpbITh posib U
CYIIHOCTH ATHX MPOIECCOB (Omaemsl yuawuxcs y 00CKu).

2. O6cyxnenue BorpocoB: Kakoe 3HaueHHe mMeeT OMOCHHTE3
Oenka B kietke? OTKyna Oepercs Heprus, HeooXoaumast AJis
cunte3a Oenka? UYto Takoe pubocombl? [nme oHHM
pacmoiokeHbI? Kakyto byHKIHIO BBITTOJTHSAIOT?
(Dponmanvusiii onpoc-beceoa)

HN3vyenyue HOBOIr0o MaTepHAJIA

1. Poms 1-PHK B OGuocunreze 6enka (Obwvsicuenue yuumens c
anemenmamu Oecedvl U UCNOIL3OBAHUEM MAOIUYLI U PUC.
VueOHUKa).

2. Tpaucnsuus (Obvsacuenue yuumenss ¢ UCHOIb308AHUEM
mabauysl u puc. y4eOHUKa).

3akpenyieHue HOBOI0O MaTepHaJia

dopmMupvembie "

pa3BuBaceMbIC IIOHATHUSA

Anmukooon. Tpancaayus.
Ionucoma.

3aganue HA TOM

Hzyuumo § 2.13. 0o xonya,
omeemums Ha 60ONPOCHL 8 KOHYe

napaepaga.

1. 3anonuenne Tabmunel «MexaHU3M CHHTE3a IMOJIUMNEITUIHON
uenu Ha pubocomey (Camocmosmenvuas paboma yuawuxcs ¢
MeKCMoM YYeOHUKA U NOCe0YIOWUM 00CYAHCOeHUEeM).

MouJieky bl Poab B | IIpoueccel B

OuocuHre3se pudocomax

WNudopmanmonnas
PHK

(u-PHK)
Tpancnopraas PHK
(r-PHK)
Benku-dpepmeHTHI
ATO

JIOMOJHUTEJLHBIA MATEPHAJT

Cunres CpEeaHEro 1o pasMepam MOJIMIENTH A
ocymectsisercs 3a 20 — 60 c. Ha ommoit mPHK moryr

OJIHOBPEMEHHO CHHTE3UpOBaTh OEJIOK HECKOJIbKO pudocom,

JIBUKYIIIUXCS APYT 32 IPYTOM.

152



Kaxkux yuyanmmxcsi CIpoCUTh HToru ypoka

Bonpocel, Tpedyionme YT0 NOATOTOBUTH K CJIEAVIOIEMY VPOKY

J0paboTKH

Oobapjaenusa 1 undpopmanusa || g 3aMeTOK VUUTEIsI

AJIS VIHAIIMXCHA

153



Ypok 14 (27). lenenune kiaerku. Muros.

3aga4u ypoka

Pazeums nonsmue
«PaA3MHOdICEHUEY,
chopmuposams nonsimue o
Mumose Kax 00 YHUBepCaibHOM
cnocobe, coxpausiowem
NOCMOAHCMBO YUCILA XPOMOCOM
8 Klemke.

OoopvyaoBanue

Tabnuya « Mumosy,
OuHaMu4eckas Mooeib
«/enenue knemxku. Mumo3s».

dopmMupvembie

pPa3BUBACMbIC IIOHATUSA

Mumos. JKuznennwiii yuxn
knemxu. Uumepgasza.
Ilpogpaza. Memadghasa.
Anagasza. Tenoghasa.
Peoynnuxayus.

IIpoBepka 3HAHUI

O6cyxnenne BorpocoB: Kakoe 3HaueHHe nMeeT CHHTE3 Oenka?
I'ne mpoucxoaut cunte3 Oenka? Kakyio posib UrparoT GepMeHTHI
B cuHTe3e Oenka? Uto o3nawaer marpuunas ¢pyakuus JJHK? Uro
takoe TpaHciasauusa? Uro Takoe noaucoma? B yem 3akirouaercs
OMOJIOrMYECKUH CMBICT HM30BITOYHOCTH TE€HETHYECKOro Kogja?

(Dponmanvuwiil onpoc-beceda).

HN3vyenyue HOBOIr0o MAaTEpHAJIA

1. XapakTepucTuka pa3MHOXKEHMS KaK Ba)KHEMILIEro CBOWCTBA
JKUBBIX OpraHu3MoB (Pacckaz yuumens ¢ s1emenmamu 6eceobi).
2. Muros.
yuumerns,).

buonornueckuit cmpicn  muto3a (ObvscHeHue

3. ®a3pl MUTO3A:!

a) Xapakrepuctuka wHTepdaszpl. Penyrmumkanus. (Ob6wvacuenue
yuumens ¢ dnemeHmamu 6Oecedbl U UCHOIb30BAHUEM MADIUYb
unu puc. ).

0) Xapakrepuctuka npodasbl, Meradasbl, aHada3sl U TeT0ha3HI.
(Obvsichenue yuumensi ¢ UCHOAb308AHUEM MAOIUYbL U PUC.
VUeOHUKa).

3akpensieHue HOBOI0O MaTepHaJia

3aganue Ha 10OM

Hzyuume § 2.14. [lenenue
kremku. Mumos. Omeemvme Ha
80npocwl 8 KOHYe napazpagha.
Pabomas ¢ yuebnuxom,

3anoJjinume ma@muy «Daszwl
mumosa)

da3nl
MHTO32

Kakune mnpouecchl
NPOUCXOASAT

[Ipodaza

Meradasa

Amnadaza

Tenogaza

Iloocomosumwcs k
KOHMPOIbHO-0000waowemy

YPOKY.

OO0cyxaenue BorpocoB: UTo Takoe >KU3HEHHBIN UK KJIETKU?
Uro Takoe penymnukauus JIHK? B kakoil ¢asze muroza ona
npoucxoaut? B uem 3akmodaercss OWOJOTHYECKUH CMBICI
mMuto3a? (@ponmanwvusiii onpoc-beceoa)

JlONOJHUTEIbHBIN MaTepHaJl
[Io oxoHYaHMM pOCTa JOYEpHEH KIETKH HACTYIIaeT MOMEHT,

Korja ompenensiercs, Oyaer iu oHa naenuTbes. Kierka, B
kotopor JIHK mo kakoil-nmubo mpudnHe Cepbe3HO MOBPEXKIICHA,
HE JOIYCKAaeTcsl K CIEIyIOIIeMY MHUTO3y U MEpPeXOoAHUT K
anonro3y. AIMNONTO3 — 3TO 3alporpaMMUPOBaHHAs T'HOETb
KJIETOK, KOTJa OHU pa30uparoTcsi Ha OTAeNbHbIE (PparMeHThl U
YHUYTOXKAKOTCA  KICTKaMH HMMyHHOﬁ CHUCTEMEL. AMOmTO3
Ha6J'IIO}IaeTC5[ IO UCTCUYCHUH CPOKA XU3HU KJIICTKU U Pa3JINYIHBIX

3a00/I€EBaHUAX.
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Ypok 15 (28). KoHTPOJLH0-00001IAI0OINIHI VPOK MO TeMe «KiieToYHbIH

YPOBECHbL»

3aja4uu ypoka

Cucmemamusuposams u
0000WUMb 3HAHUS Y4AWUXCSL O
KAeMOYHOM YPOBHe
Op2aHUu3aYUU HCUBOU NPUPOODL.

OoopvyaoBanue

Tabauysl, unrrocmpupyrowue
CcmpoeHue u npoyeccyl

IHCUBHEOCAMENbHOCU KIIEMKIU.

3akpenisieMble NOHATHS

OcHoéHble nonodceHus
KIeMmOoYHOU Meopuu.
Asmompoghnvie u
eemepompouvie OpeanuU3Mbl.
Memabonusm. I'enemuueckuii
x00. Buocunmes benxa. Mumos

U e20 OUoN02UYEeCKUll CMBICIL.

3aganue HA OM

IIpopabomams mexcm
«Kpamxkoe codeparcanue

anaesvly.

IIpoBepka 3HaHu

O6cyxnenue BompocoB: 1. PackpbITb OCHOBHBIE TOJOXKEHHS
KJIETOYHOU TEOpHUH.
2. CpaBHuTenbHas  XapakTEpUCTUKAa  aBTOTPO(MHBIX U
reTepoTpo(HBIX OPraHU3MOB.

3. Merabonu3M B KJIETKE: SHEPreTHYECKUN W TUIACTHYCCKHI
OOMCHBI.

4. 'emeTnyecKuil KO U OnocuHTe3 OeKa.

5. XapakTepucTHKa MHUTO3a M €ro OHMOJIOrHYECKOrO CMBICI.

(Onpoc yuawuxcs y 0ocku).

CucreMaTusanysi ¥ 00001IeHHEe MaTepHaJia

O6cyxnenue mpodiem:

1. JlokaxuTe, 4YTO KIETKAa SABJIAECTCA CTPYKTYpHOH H
(GYHKUMOHATIBHON €UHULIEH, a TAK)Ke eUHHIIEH pPa3BUTUS BCEX
KHUBBIX OpPraHW3MOB, OOUTAIOIIMX Ha HAlleH MIaHeTe.

2. JIoKaxxuTe WM OINPOBEPrHUTE yTBepxkAcHUE: «BHe KieTku
JKU3HU HETY.

3. ITokaxxute Ha KOHKPETHBIX IIPUMEpPaX B3aMMOCBSA3b CTPOCHUS
OPTaHOMJIOB C BBIMOJIHAEMBIMU UMU (YHKIHSMHU.

4. Kierku Bcex OpraHu3MOB CXOJHbl 110 CTPOEHHUIO U
XMMHUYECKOMY COCTaBy. ['€HeTMYEeCKMI KOA €OuH I BCEX
JKUBYIUX Ha 3emie cyuiecTB. Kakol BBIBOJ MOYKHO CHENaTh Ha

OCHOBAHUU ITHUX MONOXKEHUU? (PponmanvHuili onpoc-beceoa).

JONoTHUTEJIbHBIA MaTEepHAJI

Jrobass kIeTka TMOCTOSHHO HAXOAWTCA TOJ BIUSHUEM
pa3HoOOpa3HBIX (HaKTOPOB OKpykawImier cpenpl. Ha Bce
BOSHGﬁCTBHﬂ KJICTKa pearupyer MU3MCHCHHAMHU, KaCarOIIMMHUCH
CHHTE3a MOJIEKYll W UX aKTUBHOCTU. PerymupoBaHue u
COTJIACOBAaHHOCTh ~ KJIETOYHBIX  TPOIECCOB  JIOCTHTaeTCs
Onmarojapss MeXaHWU3MaM, 3aITyCKAIOIUM WM TPeKpaIlaroiinM
CHUHTC3 HOBBIX MOJICKYJI WJIKM HU3MCHAIOIMIUM aKTUBHOCTH
CYIIECTBYIOIUX. DTH MEXaHU3MBI JEHCTBYIOT Ha KaXIOM dTare
peanM3alui  HACJIEICTBEHHOW MpOTrpaMMbl: TPAHCKPHUIIIUH,
TPAHCIIOPTA, TPAHCIISAIUH.
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I'naBa 3. Oprann3MeHHbId YPOBEHb

Ypok 1 (29). PasMHOKeHHE OPTraHU3MOB.

3agaun ypoka

Paszeums nousimue o gpopmax u
8UOAX PASMHONCEHUU,
HOKA3amb UX OUONIOSUUECKYIO
POb, NOOYEPKHY b
HACIe0CMBEHHYIO
00HOPOOHOCMb NOMOMCIEA
npu 6ecnoiom u 6e2emamueHom

PA3SMHOIICEHUU.

Oo0opvyaoBanue

Tabauywl, unrocmpupyrowue
BUObL PASMHONCEHUSL U

cmpoeHue camem.

AKTVaAJIN3anus 3 HAHUM

OO6cyxaenue BompocoB: Uto Takoe pasmHokeHue? Kakue nse
dbopMBbI pa3MHOXKEHHUST BaM wu3BecTHBI? l[lpuBemuTe mpUMEpHI

Oecrioyioro pa3sMHOXKeHUs (Dpoumanvusiii onpoc-beceda).

N3vyenyue HOBOIro MaTepHAaJIa

1. becnosnoe pa3MHOXeHHE. Buapl 0ecIioyioro pa3MHOXKEHMS.
buonornueckass ponp Oecnosioro pasMHoOkeHUs: (beceda ¢
UCNONB308AHUEM MAOIUY U pUC. Y4eOHUKA).

2. TlomoBoe pa3MHOKEHHE. Buabl TIOJOBOTO pPa3MHOXKEHHUS.
buonoruueckass posib 1OJIOBOTO pasMHOXEeHUsT (OOwscueHue
yuumes ¢ d1emeHmamu o6eceowvl).

3. Crpoenue crnepmato3ouaa M sULEKICTKH (ObwvscheHue

yuumeiisil ¢ UCnojlb306aHuem puc. ylle6HuKa).

dopmMupvembie 1

pa3BUBACMbIC IIOHATUSA

becnonoe u nonosoe
PA3MHOIHCEHUAL.

Cnepmamo3zouowi. HAiiyexnemku.

3aaHue HA IOM
Hzyuume §§ 3.1, 3.2 (0o

paseumisl nojloevlx eamem).

Omeemvme na 6onpocel 6

KOHYe napazpaghos.

3akpensieHue HOBOI0O MaTepHaJia

1. CocraBnenue cxembl «Pa3MHOXEHHE OpraHu3sMoB» (Paboma

no umozam GpoHmanbHou becedvl U pabomol ¢ y4eOHUKOM,).

JIONMOJTHHUTEJIbLHBIA MaTEPHAJI

Oco6oii  ¢GopMOl  TMOJOBOTO  Pa3MHOXKEHHUS  SIBIISIETCS

MapTEeHOreHe3, BCTPEYAIOLUNCA y HEKOTOPBIX PAaCTEHUH,
HAaCeKOMBIX, uepBed, pentwaudl u nruil. [Ipu Ttakom crnocobe
PasMHOXKEHHUSI TMPOMCXOJUT Pa3BUTHE MOJHOLICHHBIX OcoOeil u3
SMIEKIIETKH.

HEOIJTOJOTBOPEHHOM Hanpuwmep,

NapTCHOICHCTUYCCKU PA3BUBAIOTCA TPYTHH — CaMIIbI ITYCII.
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VYpok 2 (30). PazButHe noJoBbIX KJIeTOK. Mei03. OmioaoTBopeHue

3aga4u ypoka

Cohopmuposame nonsimue o
Mmetio3e Kak cnocobe oenenus
KIemKU, 8edyuem K
00pa308anUI0 2aNI0UOHO2O
YUCTIA XPOMOCOM 8 2aMemax,
packpvlmes cmaouu
2amemozenesa u e2o
OUONI02UUECKYIO CYUWHOCMb,
passumov nousimue 00
ONI000MBOPEeHUU KAK 00
VCA08UU BOZHUKHOBEHUSL HOBO2O
OpP2aHU3Ma NOJOBbIM NYymem u
60CCMAHOB/ICHUS OUNTOUOHO20
Habopa 8 KilemkKax.

Oo0opvyaoBanue

Tabauysl, unrrocmpupyrowue
Metio3, camemozenes u

onﬂodomeopelme.

DopMHUpPYEMBbIE

H pa3BUBAC¢MbIC NIOHATHHA

I'amemui. I'amemozenes.
T'epmaghpooumut. Meiios.
Onnodomesopenue.

3aganue Ha oM

Hzyyume §§ 3.2 (pazsumue
nonoswix camem) u 3.3.
Omeemvme Ha 60npocwl 8
KOHYe napazpaghos. Pabomas ¢
VUeOHUKOM 3anoHume
mabauyy « CpagneHue mumosa
U meuosay

CxoncTBo Muto3 | Meiio3

1 OTIIMYHC

CxoncTBo

Otinune

IIpoBepka 3HAHUI

1. XapakrtepucTuka O€CHOJOr0 M TIOJOBOTO Pa3MHOXKEHHI.
CrpoeHHEe KEHCKMX M MY)KCKUX IIOJIOBBIX rameTr (Omeemul
yuawuxcs y 00CcKu,).

2. ObcyxaeHne BOIPOCOB:

Kakoii mpouecc HasbiBaeTcst pasmHoxxkeHneM? Kakue (opMmbr
pasMHOKeHUsT Bbl 3Haere? Kakas u3 ¢GopM pa3sMHOXKEHHS
MOSIBUJIACh  paHblie?

Ilouemy mnoI0BOE pa3MHOMKEHHE C

OMOJIOTUYECKOU TOYKHU 3pEeHUS CUHUTAETCS 6onee

POTrPecCUBHBIM? (@ponmanvhwili onpoc-beceda).

N3yuyeHue HOBOI'0 MaTepPHAaJIa

1. Craguu ramerorenesa (Pacckas yuumens).

2. Meiio3. (Obvacnenue yuumens c snemenmamu bOeceovl u
UCNONB308AHUEM MAOTUY UTU PUC. YUeOHUKA).

3. CymHocts Meo3a. OTinnuust B mpoueccax (pOpMHPOBAHUS
MY)XCKUX H KEHCKMX TaMmeT (OOvsicHeHue yuumens ¢
anemenmamu Oecedvl U UCNOIL308AHUEM MAOIUY ULU PUC.
VueOHUKa).

4.  OmmomotBopenue. Ero  Ouosormyeckoe
(Obvscnenue yuumens ¢ snemeHmamu beceovl).

3HA4YCHHC

3akpenieHue HOBOI0O MaTepHaJia

OO0cyx1eHrne BOMPOCOB:

Kakoii mporecc Ha3biBaeTcst raMmeToreHe3oM? B 4yeMm cymiHocTb
meitoza? Yrto Takoe orutopoTBopeHue? Kakoe Ouonormueckoe
3Ha4YeHue OHO umeer? (dponmanvuwvili onpoc-beceoa).

JIOMOJTHHUTEJIbLHBIA MaTEPHAaJI

B MoMeHT  geneHMss  TOJIOBblE  KJIETKH  OCOOEHHO
YYBCTBUTCIIBHBI K I[GI\/'ICTBI/IIO PAa3JIMYHBIX BPECAHBIX q)aKTOPOBZ
panuanyuy, XMMUYEeCKHUX BELIECTB (aJIKOT0Jib, HAPKOTHUKH, SABI U
T.1.). Jlo3a paauanuu, He BbI3bIBAIONIAs 3aMETHBIX U3MEHEHUH B
OpraHu3Me, MOXET MPHUBECTH K 3HAUYUTEIbHBIM IOBPEKICHUIM
ramer. OcoOeHHO OmacHbl HEOJIAroNnpHUATHbIE BO3AEUCTBUS IS
STUTIEKIIETOK. Beb 3T KIETKU HAaUMHAIOT (DOPMUPOBATHCS €I B
SMOpPHOHE, W WX 3alac HE MOXET IOMOJHUTHCS B TEUYCHUE
*u3HU. [To3TOMy ¢ KaKIbIM MOBPEKAAOIIMM BO3/IEHCTBUEM Ha
HﬁHGKJ’IGTKI/I YBCJINYHUBACTCA BEPOATHOCTH IIOSABJICHUSA
TeHEeTHYEeCKUX OTKIOHECHHH Y IOTOMCTBA.
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¥Ypok 3 (31). UuauBuavajibLHoe pa3BUTHE OPraHu3MoB. buoreHernyeckui

3aK0H

3aJa4u ypokKa:

IIpooonsicums popmuposanue
3HAHUU 00 UHOUBUOYATLHOM
PA3eumuU Op2aHU3MO8
(oHmoeenese), no3HaKoMumo
VUAWUXCS C CYUHOCBIO
Ouocenemuuecko2o 3aKoHa u
€20 3HaueHueMm O/ BblICHEeHUs
POOCMBEHHBIX CBA3el MENCOY

IIpoBepka 3HAHUI

1. IIpoBepka MpaBUIIBHOCTH 3amoHEHUs Tabnuubl «CpaBHEHHE
MUTO3a ® Meho3a». (Omeem yuyeHuka y OOCKU
DPponmanvHulll onpoc-beceoa).

2. O0cyX/IeHHE BOIIPOCOB:

B uem cymHocTh Meiio3a? M3 kakux craauii oH coctout? Yro
Takoe oIuiogoTBopeHue? B yem ero cymHocts? Y Bcex Iu
OpPraHU3MOB MY)KCKHME raMeThl NOJBWXHBI? [louemy HapykHOe
OIJIOJOTBOpEHHE TpeOyeT OONBLIOro YHciaa CIepMaTo30M0B?

uiau

[ToueMy Ha cylle HEBO3MOXXHO Hapy)KHOE OILJIOJIOTBOPEHUE?

OMOpHUOHAJIBHBIL U MOCT3MOpPUOHANIBHBII

OpeanusmMamu. (Oponmansuwlii onpoc-beceda).
U3yuenue HOBOIO MaTepUaa
1. Ownrorenes.
Oo0opynoBanue

Tabnuya «/[pobaenue
ONI000MBOPEHHO20 AUYA
JIAHYemHUKa u 00pazoeanue

3ap06blmegb1x JUCNIKOB).

dDopmMHupveMbIe H

Pa3BUBACMbIC ITIOHATHHA

Onmoeene3. MOpUOHaNbHYIU U
NOCMAIMOPUOHATILHBLL NEPUOObL
onmozeHe3a. 3aKoH
3apoobIULEBO20 CXOOCMEA.
buocenemuueckuti 3axomn.

Dunocenes.

3aganue HA TOM

Hzyuume § 3.4. Omeemvme Ha
80NpOCHL 8 KOHYeE napazpaghos.

nepuoasl OHTOreHesa. (OOvscHeHue yyumens C 3I1eMeHmamu
becedvl)

2. buUOreHeTHYecKud 3aKOH.
3akoHa. (ObvscHeHue yuumels ¢ UCNOIb308aAHUEM MAOIUY U PUC.

3HayeHne OUOTrE€HETHUYECKOTO

VueOHUKa).

3akpenJieHue HOBOIO MaTepHaJia

OO0cyxeHne BOMpPOCOB:

I. YUto Ttakoe oHrorene3? 2. Kakue nepuoapl pa3inyaroT B
onrorenese? 3. [lpuBeaute mpuMepsl, MOATBEPKAAIOIINE, UTO
WHAMBUAYaJIbHOE  pa3BUTHE  0ocoOu  (OHTOreHe3) [0
ONPEICIICHHON CTENEHH IOBTOPSET MCTOPUYECKOE DPA3ZBUTHE
Buja ((uiorenes), K KOTOPOMY OTHOCUTCS JAaHHas ocoOb. 4. B
yeM 3HaueHHe OHOreHETHYECKOro 3akoHa? (Pponmanvhuiil
onpoc-beceoa).

JIONMOJTHHUTEJIbLHBIA MaTEPHAJI
CHOCO6HOCTL HeKOTopHX JKNBOTHBIX paSMHODKaTBCH I1IOJIOBBIM

IIYTEM HA pAHHUX CTAAUAX OHTOI'CHE3a, HAIIPUMCP, B CTalUN JINYNHKH,
noJjriy4yunjia Ha3BaHUC HCOTCHHUU. Heorenns XapaKTEpHa, HAIIpUMEp, I
3€CMHOBOJHOT'O XMBOTHOI'O — MEKCHUKaHCKOM aM6I/ICTOMI>I, KOTOpasd B
MNPpUPOAHBIX YCJIOBHAX OCTACTCA BCHO CBOKO KWU3Hb B JIMYMHOYHOM
COCTOsIHMH, KUBCT B BOAC, I'IC€ U PAa3MHOXKACTCH. Ha3srpiBaercs sta
JIMYMHKA aKCOJIOTJIEM H IpPeBpallacTcd OHa B aM6I/ICTOMy o1
HeﬁCTBHCM TOpMOHa H.[I/ITOBH,I[HOﬁ JKCIIC3hbI.
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Ypok 4 (32). 3aKOHOMEPHOCTH HACJICI0BAHUS MPU3HAKOB, VCTAHOBJCHHbIE

I'. Menneaem. MOHOrHOPpHUIHOE CKPEIIMBAHUE

3aja4yu ypoka

Oxapaxkmepuzosams 2eHemuKy
KaK HayKy, ee pazeumue u
3Hauenue; chopmuposams
noHsmue 0 uOPUOOIOSUYECKOM
Memooe u NOHAMUS «AJINIE/IbHblE
2EHbLY, «2OMO3ULOMHbIE U
2emepo3ucommble OPeaHu3Mbly,
«peyeccusnvle u OOMUHAHMHbLE
NPUSHAKUY.

Oo0opynoBanue

Tabnuywl, unirocmpupyrowjue
npasuio eOuHooopasusl
2UOPUO08 Nep8oco NOKOJIeHUS U

npaeuslo pacuenienus.

DopmupyeMbie U
pa3BUBaeMble NOHATHS
T'enemuxa. I'ubpuoonocuyeckutl
memoo. Yucmule aunuu.

Annenvhvie ceHul.
Monozeubpuonoe ckpewusanue.
IIpasuno eounoobpazus
2UOPUO08 NepPB8o2o NOKOICHUSL.
Ilpasuno pacwennenusi.
Tomosucomuvle u
2emepo3uUcomHvle OP2AHUZMBL.
Homunanmuvle u peyeccugrvle
NPUSHAKU.

3aganue Ha 10OM

Hzyuume § 3.5 00 3akona
yucmomol camem. Omeemvme
Ha éonpocwl NeNe [-5 6 konye

napazpaga.

IIpoBepka 3HAHUI

OO6cyxaeHne BOIpOCOB:

I. Yro Ttakoe oHrtoreHe3? 2. YeM HauMHAETCI U YEM
3aKaHYMBaeTCAd 3MOpUOHAIBHBIN mepuon pa3Butua? 3. Yem
HAYMHACTCS W YeM 3aKaHYMBACTCA MMOCTIMOPHOHATBHBIN
nepuon? 4. B yeM paznuuus MEXAy NPSIMBIM U HENPSAMBIM
pazButueM opranusma? llpuBenure mnpuMepbl KUBOTHBIX C
OpsIMBIM B HenpsiMbIM -~ pa3zButueM. 5.  Cdhopmynupyiite
OMOreHeTUYEeCKUH 3aK0H. 6. B uem 3HaueHne OMOTreHEeTHIECKOTO
3akoHa? (@ponmanvuwill onpoc-beceda).

H3yyeHnue HOBOIO MaTepuaJia
1. 'eneTuka — Hayka O 3aKOHOMEPHOCTSIX HACJIEICTBEHHOCTH U
3amaun  cOoBpeMEHHOW TeHeTuku. (Pacckas

U3MEHYUBOCTH.
yuumerns,).

2. T'mbpuponornyeckuii MeToJ H3Y4YEHMsI HACJIEICTBEHHOCTH.
(ObwvacHenue yuumens).

3. lloHaTus  «ajuienbHBIE TEHB», «TOMO3UIOTHBIE U
reTePO3UTOTHBIE» OpraHu3Mbl. (OOvscHeHue yuumers).

4. TlpaBwio enuHOOOpa3Wsi THUOPUIOB IIEPBOTO IMOKOJICHUSI.
(Obwsicuenue yuumens ¢ UCNOIb308AHUE MAOIUY).
5. IlpaBuno pacuiemnenusi. (O6vscHeHue

UCNONBb308AHUEM MAOIULY).

yuumeii C

3akpenJieHue HOBOIO MaTepuaja
1) Pemenue 3amau Ha MOHOTUOPHUIHOE CKPEIITUBAHUE.

JlONOJHUTEIbLHBINH MaTEPHAL

PaboTtel MeHzenst onepeauyin cBoe BpeMs; OHH ObUIN OLICHEHBI
10 IOCTOWHCTBY TOJIBKO uepe3 35 JIer.

B 1900 r. tpu wuccnenoBarens (I'yro ne ®pus, Kapn Opux
Koppenc, Opux Yepmak) He3aBUCUMO JIpYT OT JIpyra Ha pa3HbIX
00BEeKTax MepeoTKpbUIn 3aKoHbI Mennens. PesynbTartel pabot
ITHX uccleioBaTesei JI0Ka3aIi MIPaBHIBHOCTb
3aKOHOMEPHOCTEH, YCTaHOBJIEHHBIX B CBOE Bpemsi MeHereM.
OHM YeCTHO MNPU3HAIM €ro MEepBEHCTBO B ATOM BOIPOCE H
IIPUCBOMJIM 3TUM 3aKOHOMepHOcTAM nMa Menaensa. 1900 rox
cunTaercs opUIIMANTBHON AATOW POXKACHUS HAYKH T€HETHUKH.
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Ypoxk 5 (33).

3aKOH 4YHMCTOTHI

ramer. IlurojiormnyeckKkse OCHOBBI

3aKOHOMEPHOCTEM HACIe0BAHMS IIPY MOHOTHOPHUIHOM CKpellliBAHUH

3aja4yu ypoka

IIpooonxcums hopmuposanue
NOHAMUSL O MOHO2UOPUOHOM
CKpewueanuu, NO3HAKOMUmMs
VU4aUuUXcsi ¢ 3aKOHOM YUCHOMbl
eamem, pacKpulims
yumono2uieckue 0CHO8bl
3aKOHOMepHOCmelU
HACNe008aHUsL NPU

MOHO2UOPUOHOM CKPEeUWUBAHULL.

Oo0opvyaoBanue

Tabauya, unrrocmpupyrowast
Yumonocu4ecKue OCHO8bl
3aKOHOMepHOCmel
Hacneo08anus npu

MOHOUOPUOHOM CKPEeUUBAHUU.

DopMHUpPYEMBIE

H Ppa3BUBACMbIC ITIOHATUSA

3axon wucmomul ecamem.

3aganue HA TOM

H3zyyume § 3.5 0o konya.
Omeemvme Ha 80NPocyl 6

KOHYe napazpagha.

IIpoBepka 3HAHUI

OO6cyxaeHne BOIpOCOB:

1. Yro uzydaer rereruka? 2. B yem cyTh rHOpPUIOIOTHIECKOTO
metona? 3. Kakue reHnl Ha3bpIBaloTCa amwieabHeIMUA? 4. Uem
TOMO3UTOTHBI OPraHU3M OTJIUYACTCS OT IeTepO3UroTHoro? 5.
Kakne mnpu3HaKu Ha3bIBAIOTCS JOMHHAHTHBIMHM, a Kakue
peueccuBHbIMU? 6. B uyeM cyTh mpaBuia eIUHOOOPA3Hs
ruopuoB mepBoro mokosieHus? 7. ChopMynupylTe MpaBUIIO

pacieruienust. (@ponmanbHulil onpoc-beceoa).

N3yuyeHue HOBOI'0 MaTepPHaJIa

1. 3akoH yncTOTHI TameT. (OOvscHeHue yuumeis).
2. lluronmormyeckue OCHOBBI 3aKOHOMEPHOCTEW HacieJOBaHHS
IpU MOHOTHOPHIHOM CKpemuBaHud. (OOvscHeHue yuyumensi c

UCNONB30BAHUEM PUC. VHEOHUKQ).

3akpenyieHue HOBOI0O MaTepHaJia

1) Pemenue 3agady Ha MOHOTHOPUIHOE CKpEIIMBAHHUE C

BBIUCPYHMBAHUCM CXEM U PCUICTKU Ilennera.

JIOMOJTHHUTEJILHBIA MaTepHaJl

[".'Menzaens Ha3Baj AJIEMEHTHI, OTBETCTBEHHBIE 3a IPOSBICHHE
T€X WO WHBIX IIPU3HAKOB Yy PACTEHHMH ‘‘3apOJBIIIEBBIMHU
enuHULaMu”’. Ternepb OHU Ha3bIBAIOTCA T€HAMU. DTOT TEPMUH

IIPEUI0KWI JaTCKuil yueHsli Buibsrensm Horancen B 1909 r.
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Ypok 6 (34). HenmosiHoe 1oMUHUPOBAHME., AHAJINU3ZUPVIOIIEE CKPeIIIUBAHNE,

3aJa4u ypoKa

Tlo3nakomums yyawuxcs c
ABNIeHUeM HeNnoIHO020
OOMUHUPOBANUSL,
cpopmuposams nonsmus
«henomuny u «2eHomuny,

damws npeocmasienue 00

anaiusupyrouiem CKpeuueanuu.

QoopyroBaHue

Tabnuywl, unirocmpupyrowue
AGIeHUe HENOIHO20
0OMUHUPOBAHUS, (heHOMUNbL
PA3IUYHBIX HCUBOMHBIX U

pacmenutl.

dDopMHupveMbIe 1

pa3BUBACMbIC IIOHATUSA

Henonnoe oomunuposanue.

Denomun. I'enomun.

Ananuzupyrowee ckpewusaue.

3aganue HA IOM

Hzyyume § 3.6. Omsemvme Ha

80npocwl 8 KOHYe napazpaga.

IIpoBepka 3HAHUI

1. Pemienne reneruueckux 3anad (Omeem 2—3 yuyawuxcsa y
0ocKu).

2. ObcyxaeHne BOIPOCOB:

1. Kakoe ckpemuBanue Ha3biBaeTcsi MOHOTHOpuAHbIM? 2. Kakue
TEHBbI ainensHbiMU? 3. Kakue

Ha3bIBAOTCA IMPU3HAKN

Ha3bIBAIOTCS JOMUHAHTHBIMH, a KaKHe pelecCUBHBIMU? 4.
ChopmynupyiiTe TpaBwiIo eAMHOOOpa3us TUOPHUIIOB IEPBOTO
nokosienus? 5. TuOpuael mNEpBOTO IMOKOJICHHUS  SBISIOTCA
TOMO3UTOTHBIMH HJIM T€TEPO3UTOTHBIMU OpraHum3smamu’? O.
Chopmynupyiite npaBuiIO NpU CKPEIIMBAHUU THOPUIOB IIEPBOTO
nokosienus. Kakue opranu3msl 00pa3ylOTCsi — TOMO3HTOTHBIC
WINA TETEPO3UTOTHBIE — B PE3YNbTaTe€ TAKOTO CKpemMBaHus? 7.
ChopmynupyiiTe 3aKOH YUCTOTHI TaMeT (PpoHmanbhblli ONPOC-

beceoay).

HN3ydyeHne HOBOIO MaTepuajaa

1. Henomunoe pomunupoBanue. (Camocmosmenvhas paboma
Vuauuxcsa ¢ MeKCmom U puc. y4eOHuKa ¢ nocaeoyrouum
obcyscoeHuem).

2. ®enotutn u reHotu (OO6vsACHeHue yuumeis ¢ UCHOIb308AHUEM
maoauy u 2epoaAPHLIX IKIEMNIAPOSE.)

3. Ananusupyromiee ckpemuBanue (OOvscHenue yuumens ¢
8blUEePYUBAHUEM CXeMbl HACTeO08AHUSA NPUSHAKOB).

3akpenyieHue HOBOIO MaTepHaJia

1) Pemenue 3amau Ha aHAMM3UPYIOIIEE CKPEIIUBaHUE.

JIOMOJTHUTEJILHBIA MATEPHAJI

SIBaeHue HEMOJIHOIO JOMHUHHPOBAHUA BCTPECHACTCA YacTo,
Harpumep, IMIpd HACJICAOBAHHWU ILBCTa MICPCTH KPYIIHOI'O
poraToro CKoTa, CTPOCHHS TEpPheB MNTHIl. BcTpedaeTcss 31O
SBJICHUC W y YCJIOBCKA, IIpHU HACJICAOBAHUH 6an]/l}IaKTI/I.]II/II/I —
YKOPOUCHHS

dananr MaJbIEeB.
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Ypoxk 7 (35). Anruopuanoe ckpenyBaHue

3aJa4u ypoKa

IIpooonsxcums uzyuenue
2eHemu4ecKux
3aKOHOMepHOCmell,
NO3HAKOMUMb YYAUUXCSL C
pe3yibmamamut OUeUOPUOHO20
CKpewuBaHus u 3aKOHOM
He3a8UCUMO20 HACIeO08AHUS.
NPUSHAKOB, NOKA3AMb
B03MONCHOCTb
Mamemamuyeckoz2o paciema
0J151 NPOCHO3UPOBAHUSL
YUCTIEHHO2O BbIPAIICEHUSL
8APUAHMOB — PACWENIEHUSL NO
Genomuny u cenomuny.

O0opynoBanue

Tabuywl, unirocmpupyrowue
oucubpuoHoe cKkpewusanue u
3aKOH HEe3a8UCUMO20
Hacne008anus NPUHAKOS.

DopmupyeMbie U
pa3BUBaeMble NOHATHS
Hueubpuornoe ckpewusarue.

Tonueubpuonoe ckpewusanue.

3axon nezasucumoco
HAC1e008aHUs NPU3HAKOG.

3aganue Ha 1OM

Hzyuume § 3.7. Omeemome Ha
80NPOCHL 8 KOHYe napazpaga.
Tlosmopums mamepuan o
Metiose.

IIpoBepka 3HAHUI

1. Pemenne renermueckux 3amad (Omeem 2-3 yuawuxcs y
00CKU).

2. ObcyxaeHne BOIPOCOB:

1. Uto takoe ¢genorun? 2. Bcerma num mo ¢GpeHOTHIY MOXHO
onpenenuts reHorun? 3. McXoIHO 3Has T€HOTHUI, MOXHO JIU
npeackazarb (enorun? 4. Kakoe mpakTHYeCKOe 3HAYCHUE
MOXET  HMMETh  IPUMEHEHHUE

MeToJla  aHAJM3HPYIOIIETO

cKpeuuBanus? (Oponmanvhsiil onpoc-oeceoa).

N3yyeHue HOBOI'0 MaTepPHaJIa

1. Jurubpunnoe ckpeuuBanue (OOvscHenue yyumensi ¢
UCNONIL306AHUEM MAOIUYLL ULU PUC. YYEOHUKA U 3anOJHeHUem
cxem u pewiemku Ilennema na docke u 6 mempaou).

2. 3aKOH HE3aBUCHUMOTO HAaCJelI0BaHUS MPU3HAKOB (OOvscHeHue

C anemeHmamu beceowl).

3akpensieHue HOBOI0O MaTepHaJia

1) Pemenue 3amau Ha AUTUOPUIHOE CKPEIIUBAHUE.

JIONMOJTHHUTEJIbLHBIA MaTepHaJI

AMepukaHckuil reHeTUK PemxuHanba IIeHHET mpenoun Tak
HazpiBacMylo pemerky Ilemnera. Drta pemerka mo3BOJSET
HarJIsJHO TPEJCTaBUTh BCE BUABI KOMOMHALIMN I'€HOB B raMeTax

" pE3YJIbTAaThbl UX CIIUAHUA.
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Ypok 8 (36). CiienyieHHOE HACJEOBAHNE MPU3HAKOB.

3aga4u ypoka

Hamv nonsamue o epynnax

cyenjienusl u poiu nepexkpecma

XpOMOCOM, NOOYEPKHYMb, YMO

cocmaesjlieHue ceHemud4ecKux

Kapm uenoeexa umeem 6daiiHCHoe

npakmuiyeckKkoe 3Hadernue.

IIpoBepka 3HAHUI

Oo0opvyaoBanue

Tabauywl, unriocmpupyrowue
3akon Mopzana u nepexkpecm

2OMOJI0CUHHBIX XPOMOCOM.

dopmMupvembie 1

Pa3BUBACMbIC ITIOHATHHA

Cyennennoe Hacredosanue.
3axon Mopeana. Jlokyc eena.
Ilepexpecm.

3aganue HA IOM

Hzyyume § 3.8. Omsemvme na

80npocwl 8 KOHYe napazpaga.

OO6cyx1eHre BOMpPOCOB:

I. Yro Takoe HaciaeACTBEHHOCTH? 2. B dWem cyTh
rudpuonoruaeckoro Meroga? 3. Uro sBisercs MaTepUalbHBIM
HocuTellieM HaciueAacTBeHHocTu? 4. Urto Takoe roMo3urora u
rereposurora? 5. Uro Takoe renorun u ¢eHorun? 6. Kakue
3aKOHOMEpHOCTH  Obutd  OTKpHITBI [.  Menaenem mpu
MOHOTHOpPUAHOM CcKpemuBanuu? 7. Kakue 3aKoHOMEpHOCTH
ObuTH OTKPHITHI I'. MeHaenemM npu TUruOpUIHOM CKpEIIMBAHUH?
8. O uyeM TIJacUT 3aKOH HE3aBUCHMOIO HAaCJICHOBAaHUS
MIPU3HAKOB? (@ponmanvhblll onpoc-beceoa).

H3yyeHune HOBOIO MaTepuaJa

1. CuernuieHHoe HacnenoBaHue npusHakoB. 3akoH T. Moprana.
(Obvacnenue yuumens ¢ ucnoivzosanuem maobauy. 3anuch
saxona T. Mopeana 6 mempaou).

2. lIlepekpect xpomocoM. Ero Ouonoruueckoe 3Hau€HUE.

(Obvacnenue  yuumens ¢ becedvt U
UCNONB308AHUEM MADIUY U PUC. YHEOHUKQ).
3. 3HaueHME COCTaBJICHHUS T€HETHUYECKHUX KapT 4YelOoBeKa.

(Paccka3z yuumens).

anemernmamu

3akpenJieHue HOBOIO MaTepHuaJia

OOcyx1eH1ne BOIIPOCOB:

1. Kak HacnmemyroTcs TeHBI, JIOKaIHM30BaHHbIE B OJHOM
xpoMocome? 2. YTo Takoe CIEIUIEHHOE Haclel0BaHue reHoB? 3.
B pe3ynbTare kakoro mporecca reHbl, JOKaJIU30BaHHbIE B OJIHON
XpOMOCOME, MOTYT OKa3aTbCi B pPAa3HbIX T'OMOJIOTMYHBIX
xpomocomax? 4. KakoBo Ouosiornueckoe 3Ha4eHUE IMepeKpecTa
XxpoMocoM? (@ponmanvhwiii onpoc-beceoa,).

JlONOJIHUTEIbLHBIN MaTEePHAJL

Mopran xoTen BHayaje CTaBUTh ONBITHI HE Ha Jpo3oduiie, a Ha
KpOJIMKax. Ho OTHBI-TIONICYUTEIIN €TI0 YHHUBCPCUTCTA COYIIN
KPOJIIKOB JIOPOTUM OOBEKTOM, W €My MPHUIUIOCH padoTaTh ¢
npozopunamu. OcTaercs HX NOOMArolapuTh 3a CKYNOCTb.
3aiiMuch Mopran KpoJMKamy, OH Obl YTOHYJT B MHJUTHOHAX
TFeHETUYECKUX PEKOMOMHALMM, W TPYNNbl CLEIUICHUs ObUTH OBl
OTKPBITHI ITO3KE.
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Ypok 9 (37). 'eneruka nmosaa. CuenjgeHHoe ¢ moJioM HACJICTOBAHUE

3aga4u ypoka

cpopmuposamo 3Hanust 0
XPOMOCOMHOM MEXAHUZME
onpeoeneHust Noad,
O3HAKOMUMb V4AUUXCSL C
aymocomamu u noja08bLMU
Xpomocomamu,; 0ObACHUMb
B03HUKHOBEHUE HEKOMOPbIX
Hacreocmeennblx bonesnell,

CYENJIEHHbIX C NOJIOM.

Oo0opvyaoBanue

Tabauywl, unrocmpupyrowue
Hacneoosanue noaa u

CYENJIIEHHbIX C HUM NPUSHAKOB6.

dopmMupvembie 1

pa3BUBACMbIC IIOHATUSA

Aymocomwi. Ilonogvle
xpomocomsl. I omoecamemuuli u
2emepo2amemubulil noJl.
Hacneoosanue npusnakos,

CYenierHHvlx C nNojioM.

3aganue Ha oM
Hzyyume § 3.10. Omeemvme na
gonpocwl 6 Konye napazpaga.

AKTVAJN3aAIusg 3HAHNH

OO6cyx1eHre BOMpPOCOB:
1. Kakoit Habop xpomocoM wumeroT ramerbl? 2. Urto Takoe
KakoBo Ouonoruueckoe

orogoTBopenue? 3. 3HA4YCHHE

OTUTIOIOTBOpEHUs? (Dponmanvusiii onpoc-beceda).

HM3ydyeHne HOBOIO MaTepuaaa

1. Tenernka mona. (OOwsichenue yyumens ¢ UCNOIb30BAHUEM
mabauy u pucynKa yueOHuKa).

2. HacnmemoBanwe mNpHU3HAKOB, CIEIJICHHBIX C  TIOJIOM.
(Obvsacuenue yuumens c sanemenmamu beceowvl.)

3. IlpakTuyeckoe 3HAUYEHUE HM3YUYCHHUS CIHEIUICHHOTO C TI0JIOM

HacJeA0BaHUs IpU3HAKoB. (Pacckas yuumensi.)

3akpenyieHue HOBOI'O MaTepHaJia

1) PemeHue reHeTHMueckux 3ajad Ha CLEIJICHHOE C II0JIOM
HacJIeI0BaHUE.

JIONMOJTHHUTEJILHBIA MaTEPHAaJI

v KPOKOJUJIOB TIOJIOBBIE XPOMOCOMBI HC O6HapY)KCHBI. Ilon
3apOoJbIlIa, pa3BUBAOMICTOCS B 5[I>'ILI€, 3aBUCUT OT TCMIICPATYPhI
Oprnca}omeﬁ CpCAbI — IIPU BBICOKUX TEMIICPATYpPaX pa3BUBACTCA
OoJIbIIIe CaMOK, a B TOM CJIy4dac, CCJIIM IMPOXJAaJHO — OoJIbIIIE
CaMIIOB.
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¥Ypok 10 (38). MogudukanmoHHass HN3MEHYUBOCTD

3aga4u ypoka

Chopmuposams nousmue o
MOOUDUKAYUOHHOUL
UBMEHYUBOCIU, O NPUYUHAX ee
NPOAGIEHUSL — USMEHEHUU
Gaxmopos cpedvl; o
HEeHAC1e0CMEEHHOM,
APUCNOCOOUMENbHOM
xapaxkmepe moougurayui, ee

npeoenax — Hopme peaKyuu.

QoOopyroBaHue

Tabnuywl, unirocmpupyrowjue
MOOUDUKAYUOHHYIO
UBMEHYUBOCIb, PA30AMOYHbBII
Mamepuan 015 1a60pamopHou
pabomul

dDopmupyeMbie U
pa3BuBaeMble NOHATHUSA

Hsmenuusocms. Mooughuxayuu.

Hopma peaxyuu.

3aganue HA TOM

Hzyyume § 3.11. Buinuwume 6
mempaob 0OCHOGHbLE
xapakxmepucmuxu
MOOUPUKAYUOHHOU
UBMEHYUBOCTU.

IIpoBepka 3HAHUI

1. Pemenne renermueckux 3amad (Omeem 2—3 yuawuxcsa y
00CKU).

2. ObcyxaeHne BOIpOCOB:

1. IloueMy y pa3AenpHONOJBIX OPraHU3MOB (B TOM YHCIE U Y
JI0JIel) COOTHOIIEHUE II0JIOB COCTaBIIIeT mpuMmepHo 1:1? 2.
Kakum oOpazoM u Korja mpeaonpeAensercss IO SKUBBIX
opranu3mMoB? 3. Kakoil TUII XpOMOCOM UTPaeT PELIAOIIYI0 POJIb
B onpeleneHud mnona y soaen? 4. IlouemMy npu3HaKwy,
HacJIeyeMble C Y-XPOMOCOMOM, MPOSIBISIIOTCS TOJBKO Yy JIHUI
a Hacienyemble X-XpOMOCOMOM,

MYXXCKOIro I10Ja, MOT'YyT

MPOSIBUTBCA KAk y OJIHOTO, TaK HW Yy Jpyroro moja?

(Dponmanvuwiii onpoc-beceoa).

N3yyeHue HOBOI0 MaTepPHaJIa

1. MoaudukanmoHHass U3MEHIUBOCTh. (OOvsicHenue yyumens ¢

anemenmamu beceowl).

2. Ilpemensl MomM(UKAIMOHHOW W3MEHYMBOCTH — HOpMa
peakuuu. (Obvsachenue yyumens c snemenmamu beceovi)
3. JlaGopatopHas pabota «BbIgBICHHE  HM3MEHYHUBOCTH

opranu3mMoBy. (Camocmosmenvuas paboma no uHCmMpyKMueHoU

Kapmouxke).

JIONMOJTHHUTEJIbLHBIA MaTEepPHAaJI

Y. JlapBuH Ha3BaJl TAKOW BUJ U3MEHUYUBOCTH onpedenennou. OH
cunTan MoAU(HUKAIIMKN HE CYIIECTBEHHBIMU ISl SBOJIIOIHMH, TaK

KaK OHHU, KaK IIpaBUJIO, HC HACJIICAYHOTCA.
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Ypok 11 (39). MyTannnonHass u3SMEHYMBOCTh

3aga4u ypoka

Packpvime cywynocmo
MYMAyUuOHHOU
HACNe0CMEEHHOCIU;
HO3HAKOMUMb C 8UOAMU
mMymayuii u hakmopamu,
CHOCOOCMBYIOWUMU UX

B03HUKHOBEHUIO.

IIpoBepka 3HAHUI

Oo0opvyaoBanue

Tabnuywl, unirocmpupyrowue
BUObL MYMAyutl u

MYMAYUOHHYIO USMERYUBOCNTD.

dopmMupvembie 1

pa3BUBACMbIC IIOHATUSA

T'ennvie, xpomocommsie u
2eHOMHbLE MYMAaYUU.
THonunnouous. Mymazcenuvie

seujecmea.

3aganue HA OM

Hzyyume § 3.12. Omeemvme Ha
gonpocwl 6 KoHye napazpaga.

OO6cyx1eHre BOMpPOCOB:

1. Yro Takoe ¢enorun? 2. Yro takoe renotun? 3. Uto Takoe
m3meHunBocTh? 4. Kakas  M3MEHUMBOCTb  HAa3bIBAETCS
Moaudukanumonnon? 5. Uro takoe HopMma peakumu? 6. Kak
BEJIMYKMHA HOPMBI PEAKIIMH MOXKET BIMATH Ha MPUCIIOCOOJIEHHE K
KOHKPETHBIM YCJIOBUSIM obutanusi? 7. B uem 3axmouaercs
Ouosiornueckoe 3HaYeHHUE MOJU(PHUKAIMOHHON H3MEHYMBOCTH?
(ITpeobpazoBanue QeHoTHIA TOA JACHUCTBHEM (PAKTOPOB CpPEIIbI
0e3 U3MEHEHUS TCHOTHUIIA). (PpoHmabHblll Onpoc-beceoa).

H3yyenue HOBOro MaTepuajia
1. Myrtanuu. MyTtanmoHHas U3BMEHYUBOCTb. (Pacckas yuumens,).
2. Bunel myraumid. (Obvsachenue yuumens ¢ 3anoiHeHuem

maobauysvl « Buovr mymayutiy)

Buapl myTanuii Kakune m3MmeHennst | K KakuM  1OCIIE€ICTBHUAM
TIPOUCXOIAT MOTYT IPUBECTH

I'ennrle, HTH
TOYEYHBIE MyTallUU

XPpOMOCOMHBIE
MyTaIun

I'eHOMHBIE MyTaIIH
A) W3menenue
YHCIa XPOMOCOM

b) omummonaus

3. ®axropshl, BbI3BbIBAOLIUE MyTauuu. (Pacckas yuumens c

anemenmamu beceobl).

3akpenuieHue HOBOIO MaTepHaJa
1) 3anuch B TETpaau OCHOBHBIX XapaKTEPUCTUK MYTAllMOHHOM

u3MeHUHBOCTH. (Camocmosmenvhas paboma ydawuxcs ¢
MeKCmom yueOHUKa).

JIOMOJTHUTEJILHBIA MATEPHAJI

CunpHeHmuM MYTAaréHoM SBJISICTCA  HOHU3UPYIOLICC HU3IYYCHUC —

3JIEKTPOMArHUTHBIEC BOJIHBI C MaJI€HbKON JUIMHOM BOJIHBI, HO C OY€Hb BHICOKOM
SHeprued KBaHTOB. Takue KBaHThl TPOHUKAIOT B TKAaHU OpraHHU3Ma,
MOBpeXaasi pa3dudyHble MOJIEKYJbl, M, B uacTHocTH, ModJiekyisl JIHK.
VYibTpaduoneToBoe M3MyYCHHE TaKKe OTHOCHTCS K KOPOTKOBOJIHOBBIM, HO
€ro KBaHThI HE TMPOHHUKAIOT TIyOOKO W pa3pylIaloT TOJHKO MOBEPXHOCTHHIE
cJou TKaHei. BOT mouemy CBETJIOKOKHMM JIIOASIM HEJb3sl JIOJITO HAXOAUTHCS
JIETOM Ha COJIHIIE — ATO MPUBOJUT K YBEITUUYEHHUIO PUCKA BOSHUKHOBEHHS paKa
M HEKOTOPBIX APYTUX 3a00JICBaHUI.
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Ypok 12 (40). OcHoBblI ceqaexknun. Padoorsl H.U. BaBuiioBa

3aJa4u ypokKa:

Chopmuposamo
npeocmasienue o cenekyuu Kax
HAyKe, pacKpblmb 3HAYEHUe
yuenuss H.U. Basunosa o
yenmpax MHO2000pazus u
APOUCXO0AHCOCHUS KYTIbIMYPHBIX
pacmeHul 015 pa3eumus
ceneKyuu; noKasams CyuHOCms
3aKOHA 20MOI02UHECKUX P008
8 Hac1e0CMBEeHHOU
UBMEHYUBOCTIU.

O6opyaoBanue

Iopmpem H.U. Basunosa,
Teoepagpuueckas kapma mupa,
mabauya, uLoCmMpupyouas
3AKOH 20MONO2UYECKUX PSO08
HACAe0CMBeHHOl

UBMERYUBOCMIU.

dopmupvemnie "
pa3BHBaeMble NOHATHS
Cenexyus. 3axkoun

20MOJIO2UHECKUX P008
HACIeO0CmMBeHHOU

UBMeR4YUBOCMU.

3aganue HA TOM

Hzyuume § 3.13. Omeemvme Ha
80NpOCHL 8 KOHYe napazpaga.

IIpoBepka 3HAHUI

OO6cyx1eHre BOMpPOCOB:
1. Kakue ¢Gopmbl M3MEHYMBOCTH BaM H3BeCTHBI? 2. B dyem
OCHOBHBIC Pa3UYHs MEXTY MOTUGUKANMSIMA U MyTamusMu? 3.

Kakue Bunel wmyrammii Bbel 3Haere? UYro oHum wu3 cebs

npencrasisitor? 4. Kakume ¢akTtopel cocoOHBI  BBI3BATh

yBEJIMUEHUE MyTaruii? (@ponmanvhsiii onpoc—beceoa).

HN3ydyeHne HOBOIO MaTepuajaa

1. Cenexuus, ee 3a1auu ¥ 3HaueHue. (Pacckaz yuumens,).
2. Pabortsl LenTpst
KYJIBTYpPHBIX pacTeHuil. (Pacckaz yuumens ¢ ucnonvb3o8anuem

H.M. Basunosa. IIPOUCXOKIACHUSA

Kapmsl U puc. y4eOHUKa).

3. 3akoH TOMOJIOTHYECKUX HACJIEACTBEHHOMN

PAIOB
U3MEHUYUBOCTH. (OObsCHeHUe Yuumens).

3akpenyieHue HOBOI0O MaTepHaJia

OOcyx1IeH1ne BOIPOCOB:

1. Kakue 3amaum pemaer cenekuus? 2. Ilouemy cuuTaror, uto
TEOPETUYECKOH OCHOBOM CEJIEKIIMU SBJIIETCS TeHeTuka? 3.
Kakoe 3HaueHwe i1 CeNeKUMM MMEET 3HaHUE LIEHTPOB
MPOUCXOXKACHNUS KyIbTypHBIX pactenuit? 4. Kakue Bubl
M3MEHYMBOCTH HMEIOT HaumOOJbllee 3HAYEHUE JIs CeJEeKIUH?

(Dponmanvuwiii onpoc—beceoa).

JIOMOJHUTEJLHBIA MATEPHAJT

[lon ero pykoBOACTBOM OBLIM OpraHU30BaHbl Hay4yHbIE
SKCIEAUIIMM B pPa3Hble PErHoHbl 3emud Juisi coopa oOpasios
pPa3IMYHBIX KYyJIbTYPHBIX pPAacTeHUH, WX JAMKHAX IPEAKOB U
copoauueit. B xozne skcnenunuii Obu10 codpano 6osiee 160 ThIC.
00pa3l0B pa3HbIX BHUJOB U COPTOB pacTeHuid. B Hacrosmiee
BpEMA 3Ta YHHUKAJIbHAsA KOJUJICKIUSA XPaHUTCS BO Bcecoroznom
MHCTUTYTE PACTEHUEBOJICTBA U UCIIONIB3YETCS CEIEKIIMOHEPaMHU B
uX npakTuyeckoi padore. Ceifuac KOJUIEKIMS, HAYAIO0 KOTOPOM
nonoxkun H.M. BaBunos, Bkirouaer 6osee 320 Thic. 00pa3IioB.
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Ypoxk 13 (41). OcHOBHBIE METOAbI CEJEKINHU PACTeHWN, KUBOTHBLIX H

MHKPOOPIraHM3MoB

3aja4yu ypoka

Tosznaxomums yuawuxcs c
OCHOBHBIMU MEmMoOami,
NPUMEHSIEMbIMU 6 CeNleKYUL
pacmenuil, HcUuOMHbIX U

MUKDPOOP2AHU3MOB.

Oo0opvyaoBanue

Tabauysl, unrrocmpupyrowue
MemoOobl cenekyuy pasiuyHbLx

OpP2aAHUIMOB6.

dopmMupvembie "

pa3BuBaceMbIC INIOHATHUSA

Tubpuouszayus. Maccosulii
ombop. UnousuoyanvHwiii
ombop. bBauzkopoocmeennoe
ckpewuearue. I emeposuc.
Meosrceudosas eubpuousayusi.
Hckycecmeennwii mymazenes.
buomexnonoeus.

Anmubuomuxu.

3aganue HA OM

Hzyuume § 3.14. Omeemvme Ha
80NPOCHL 8 KOHYe napazpaga.
Tloozomosumucs k
KOHMPObHO-0000waouemy
YPOKY no meme
«OpeanusmenHblli yPOBEHb».

IIpoBepka 3HAHUI

OO0cyx/1eHnEe BOTIPOCOB:

1. Tlouemy uEHTPBI MHOTOO00pa3us KyJIbTYPHBIX pPAaCTCHHUN
COBMAJAIOT C TEMH MECTaMH, TJ€ pacHoJarajvuch BEIHKHE
npepare nuBmiam3anuu? 2. Kakume oOmieOuonoruyeckue
CBOICTBA JIG)KaT B OCHOBE BO3HMKHOBEHHUS HOBBIX COPTOB
KYJIbTYPHBIX pacTeHMM U mopos *uBOTHbIX? 3. Kakum oOpazom
yueHbIE  HCHOJB3YIOT  3aKOH  TOMOJIOTHYECKHX  PSIJIOB
HACJIC/ICTBEHHONM W3MEHYMBOCTH B CENEKIMOHHOW paboTte?
(Dponmanvusiii onpoc-beceoa).

HN3ydyeHne HOBOIO MaTepuajaa

1. T'ubpuan3anmsi 1 0TOOP — OCHOBHBIC METO/IBI CENICKIIMH. BHTbI
otbopa. (Pacckas yuumens ¢ snemenmamu beceovl)

2. bnu3KopoACTBEHHOE CKpelllMBaHUE. SIBJIEHHE TIeTepo3uca.
(Paccka3z yuumens,).

3. MexsunoBas rubpuausanus. [lomumnounus. (Oo6wvsachenue

yuumerns,).
4. UckyccTBeHHBIN MyTarenes. (Pacckas yuumens).

3akpenyieHue marepuaJa

OO6cyx1eHne BOPOCOB:

1. Uro takoe rerepo3uc? 2. Kakue BHIbI TMOpUAM3ALUU BaM
u3BecTHBI? 3. B uyemM omacHOCTh  OJIM3KOPOACTBEHHOTO
ckpemuBanus? 4. Kakasg Meronuka TMO03BOJSIET MPEOAOJETh
CTEpUJIBHOCTh ~ MEXBHUJOBBIX  (MEXpOJOBBIX)  THOpUIOB?
(©ponmanvuwbiil onpoc-beceda).

JlonoJIHUTEIBLHBIN MaTepHaJl

B pa3paboTKy Teopuu 1 MPaKTHKH CENEKIIMU PACTEHUH 0O0JIbIIONN
BKJIQJl BHEC ydeHblli-cenekuuonep HMBan Biagumuposuy
Munuypun. OH BbBen 0K00 300 HOBBIX COPTOB IUIOJOBBIX
pacrenuil. Metoapl, paspaboranneie W.B.  Muuypussim,
YCIEIIHO MCIOJB3YIOTCS CEIEKIMOHEpaMH M B HAcCTOALIEe
BpeMs.
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Ypok 14 (42). KoHTPOJLHO-00001IAIOIIMI VPOK MO0 TeMe «Opranu3iMeHHbIH

YPOBE€Hb OPraHU3AIMH S KMBOM IIPHUPOALI»

3aja4yu ypoka

Cucmemamusuposams u
0000WUMb 3HAHUSL Y4AUWUXCSL
00 OpeaHu3MeHHOM YPOosHe

OpP2aHU3aYUU HCUBOU NPUPOOBI.

Oo0opvyaoBanue

Tabauysl, unrrocmpupyrowue
60NPOCYHL, U3YHUEHHbIE 8 MeMe

«Op2aHu3menHblll YPOBEHDY.

dopmMupvembie "

pa3BUBACMbIC INOHATHUA

Pasmuooicenue. Oumocenes.
Buozenemuueckuul 3aKoH.
3akonwl HacreocmeeHHocmiu.

Cenexyusi.

3aganue HA IOM

IIpopabomamov mexcm

«Kpamxkoe cooepoicanue enagol»

CucremMaTu3anus U KOppeKIusi 3HAHMIA:
1. OGcyxeHne BOIMpPOCOB:
XapakTepucTuka TMOJIOBOTO U Oecrojoro pasMHOXeHus. Mx

ouonornueckoe 3HaueHue. Chopmynupyiite OMOreHEeTHYECKUN
3akoH. B yeM 3HaueHue Omorenermueckoro 3akona? Ilouemy
HACJIC/ICTBEHHOCTb u MU3MEHYHUBOCTh OTHOCATCS K
(byHIaMeHTalIbHBIM CBOMCTBaM JKMBBIX opraHu3smoB? (Onpoc
yuawuxcs y 00CKu,).

2. Yyamumcs pa3farTcs KapTOUKU C YCIOBHSAMU T€HETHUECKUX
3a7a4 (4-5 BapuaHTOB) U IpeIaraeTcs ux pemuTsb. O0CcyxaeHue
pe3ybTaTOB PELICHUs 3a/a4 JAaeT BO3MOXHOCTh IOBTOPUTH H

3aKpCIIUTh OCHOBHBIC TCHECTUUCCKUEC ITOHATUS.

00001IeHNE N3VUYEHHOT0 B TeMe MaTepuaJjia

1. Obcyxnenne BOompocoB: B yem 3akirodaeTcsi Guosiorudeckas
CYyHIHOCTh ~Meio3a? B dyem Ouosormyeckass CyIIHOCTh
omnonoTBopenus? Ilouemy B Hacrosiiee BpeMs M€HETHUYECKUM
UCCIIEIOBaHMSIM YyAeNsA0T Oonbinoe BHUMaHue? Kakue 3anauu
pemaer coBpeMeHHas cenekuus? Kak 3HaHue 3akoHa
TFOMOJIOTUYECKUX  PSAJIOB MOXET  IIOMOYb  YYEHOMY-
cenekuuonepy? (@poumanvusiii onpoc-beceoa).

2. KoMMeHTapu# OTBETOB M KpaTKOE OOOOIIECHHE YYHUTENS TI0
TeMe «OpraHu3MEHHBIH  ypOBEHb  OpraHM3allMi  >KUBOUN

TIPUPOJIBI».

JIOMOJHUTEJILHBIA MATEPHAJT

HauOonee 3aMeTHast XxapakTepuCTHKa OPraHU3MOB — (GopMa UX
Tesna. EcTh opraHu3Mel, He UMEIOLIME MTOCTOSIHHOW (popMbI Tena
(mampumep, ameObl). Y MHOTHUX OPraHU3MOB OTHOCHTENIBHO
noctosiHHas ¢opMa, 3aBUCALIasl OT YCJIOBHM, B KOTOPBIX OHH
pa3BUBINCH  (OOJIBIIMHCTBO MHOTOKJIETOYHBIX TI'pUOOB H
pacTeHHii, HEKOTOpble  JKMBOTHBIE, Hampumep, TyOKm).
BONbIIMHCTBO UBOTHBIX HMEIOT OTHOCHUTEIBHO MOCTOSHHYIO
dbopmy Tena.

Teno ObIBaeT YHUTApHBIM, WIH €IUHBIM, WIM MOAYJISAPHBIM, TO
€CTb  COCTOSITb W3  OTJENbHBIX 4YacTei, CHOCOOHBIX K
HE3aBHCHMOMY  CyIlleCTBOBaHHWIO. Hampumep, cIu3HEBUKH
CYIIIECTBYIOT TO B BHJI€ PAa3PO3HEHHBIX aMe0000pa3HBIX KIIETOK,
TO B BUJIE MHOTOKJIETOYHOTO T€Ja, «COOUPAIOLIETOCS» U3 HUX —
I1a3MOIuI.
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I'naBa 4. IlonyasiMOHHO-BU/10BOI YPOBEHb

Ypok 1(43). Bua. Kpurepuu Bujaa

3agaun ypoka

Cdopmuposamo nonsmue
«BUOY» KAK PealbHO
cyuwecmsyowyro eOuHuYy

JHCUBOLL NPUPOODL.

AKTVaAJIN3anus 3 HAHUM

OO6cysxeHne BOIPOCOB:

1. YUro saBiasgeTcd OCHOBHOM CHUCTEMATHYECKOM €EIUHUIIEH B
ouonorun? 2. Kakue Buabl pacTeHUM U KUBOTHBIX Bbl 3HaeTe? 3.
[Touemy B 0603HaYE€HUH BHJIOB UCIIOJB3YIOT JBOMHBIE HAa3BaHU?

(Dponmanvhuwiil onpoc-beceda).

HN3vyenue HOBOIr0o MaTepHAJIA

QoopyroBaHue

Tabauya «Kpumepuu euoay,
PAaA30amoyHwvll Mamepua 0s

1abopamopHotl pabomol.

DopMHupVEMBbIE H

pa3BUBAaCMbIC IIOHATUSA

Buo. Kpumepuu éuoa. Apean.

1. Omnpenenenue nOHATUS «BUL». (Pacckasz yuumens c
anemenmamu becedvi. 3anuce 6 mempadu onpeoenenus
NOHAMUSL «BUOY).

2. Kputepuu Buaa. Mopdonoruyeckuit kpurepuii. (Odvsacrenue
yuumensi ¢ UCNONb308aAHUEM mMabauy, uyden, 2epOApHbIX
IK3EMNIAPOB).

3. JlaGoparopnas pabora «M3yueHue MOpPQOIOTHIECKOTO
kputepus Buna» (Camocmosmenvuas paboma yuawuxcs no
UHCMPYKMUBHOU Kapmouke)

4. lpyrue kputepuu Buna. (Odwvscuenue yuumeris)

3akpenyieHue HOBOIO MaTepHaJia

B mnpouecce ¢pontanpHON Oecenpl U pabOTHl € y4EOHMKOM

COCTaBJIACTCA CXEMa ((KpI/ITepI/II/I BuUga».

JIOMOJHUTENLHBIA MATEPHAJI

3aganue HA IOM

Hzyuume § 4.2. Omeemovme na

80npocwl 8 KOHYe napazpaga.

Bunel-nBoiHUKN OTKPBITHI IIPAKTUYECKU BO BCEX
CUCTEMAaTHUYeCKuX rpynnax. Hampumep, y 4YepHBIX KpbIC ABa
BUjia nBoiiHMKa ¢ 38 u 49 xpomocomMaMu, y MaJIIpUAHOTO
KoMapa 6 BHIOB-JABOWHUKOB, y HEOOJNBIION PHIOKH IIUIIOBKH,
IIMPOKO PACIPOCTPAHEHHON B IPECHBIX BOJOEMAX, 3 TaKUX

Buaa.
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Ypok 2(44) Honyassuun

3aga4u ypoka

Cdopmuposams nonsmue o
HONYNAYUU KAK CMPYKIMYPHOLL

eounuye suodq.

IIpoBepka 3HAHUI

OO6cyx1eHre BOMpPOCOB:

1. Yto takoe Bua? 2. Kakue kputepuu BUAa BaM W3BECTHHI? 3.
Kakue Ouonmormueckue MeEXaHU3Mbl NPEMSATCTBYIOT OOMEHY
reHamMu Mexay Bupamu? 4. B uem mpuumHA, 9TO MEXKBUIOBHIC
rUOpU/IbI, KaK MPaBWIO, OECIIONHBI? (DpoHmanvublii onpoc-
beceoa).

Oo0opvyaoBanue

Tabauysl, unrocmpupyrowue

norsAmue «Honyﬂm;uﬂ»

dDopMHupvVEMBbIE H

pa3BuBaceMbIC IIOHATHUSA

Honynayus. Sxonozus.
buomuueckue coobwecmea.
Hemoepaguueckue noxazamenu

nonyJAayuu.

HN3yyeHne HOBOIO MaTepuajaa

1. [Tonsarue «nomynsuus». (ObvsacHenue yuumers,).

2. monmynsmMs ~—  O3JEMEHTapHas  CAMHUIA  DBOJIOIUH.
(Obvsacuenue yuumerns,).

3. Posp momymsiivii B 3KOJOTrMYECKUX cuctemax. (ObwsicHenue
yuumens ¢ dnemeHmamu oeceovl).

4. Jlemorpaduueckue mokazarenu nomynsauuu. (ObwvsicHeHue

yuumerns,).

3akpenyieHue HOBOIO MAaTepHAaJa:

3aganue HA IOM

Hzyuume § 4.1. Omeemome na
80NpOCHl 8 KOHYe napazpagha.
Iapacpag «Buonoeuueckas
KAACCUUKayusy moxicem
ObIMb NPEOIodNCEeH YUAUUMCSL
0J1s CAMOCMOSAMENLHO20

U3Y4eHUAl.

CpaBHeHI/Ie OpPraHu3MCHHOI'O n MOMyJIAMUOHHO-BUIOBOT'O

YPOBHS OpraHU3aINy KUBOM npuposl (Obodbwarowas beceoa).

JIOMOJTHHUTEJIbLHBIA MaTEePHAaJI

Tepmun «monynsiuus» Obul BBeAeH B. Morancenom B 1903 rony
Ui 0003HAUYEHUs] HEOJHOPOJHONW B T'€HETHUYECKOM OTHOIIECHUH
rpymnisl oco0eil 0JHOTO BUJa B OTIMYUE OT OJHOPOIHON YUCTOM

JIMHUH.
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I'naBa 5. IkocucreMHbIil YPOBEHD

Ypok 1 (45). Coo011IecTBO, YKOCHCTEMA, OMOTEe0IIEHO03

3ajaun ypoka

IIpooonscums ghopmuposanue y
VUAUWUXCSL 3HAHUSL O PA3TUYHBIX
VYPOBHAX OpeaHu3ayuu
APUPOOHBIX CO0OUWeCms, 0
Kaaccupurayuu npupoOHbIX
co00Wecms u ux ces3u ¢
aanowagpmamu.

QoopyroBaHue

Tabauysl, unriocmpupyrowue
nousimus «Ilpupoonvie
coobwecmsay, «Idxocucmemay,
«buoceoyenosr.

dDopmMHupveMbIe H

Pa3BUBACMbIC ITIOHATHHA

buoyenos. Sxocucmema.

buoceoyenos. buocghepa.

3aganue HA OM:

Hzyyume § 5.1. Omsemvme Ha

60npocul 8 KoHye napazpaga.

IIpoBepka 3HaHui

OO6cyx1eHre BOMpPOCOB:

I. Yro takoe Bua? 2. Jlokaxute, 4YTO HE CYUIECTBYET
abcomoTHOro kputepus Buaa. 3. Urto Takoe mnonynsauus? 4.

[Touemy Owuonoruueckue BUIbl CYHIECTBYIOT B  (opme
nonynsauuii? 5. JlaliTe XapaKTepUCTUKY MOIMYJISIIIUOHHO-
BHJIOBOT'O YPOBHS OpraHu3aluu AKUBOI MIPUPOJBL.

(©ponmanvuwiti onpoc-beceoa,).

AKTyaau3anus 3HAHUH

OO6cyxaeHne BOIpOCOB:

1. Yro Takoe mpupomHoe coobmiecTBo? 2. Kakue mpupoaHbie
coobmiectBa Bbl 3Haere? 3. B yem omimume QuromeHosa ot
ouoneHoza? 4. Kakue B3aMOCBS3M MEXIy OpraHu3MaMu
HaOJMIOAIOTCA B TMPUPOAHBIX cooduecTBax? (Pponmanvhbili
onpoc-beceoa).

H3yyeHune HOBOIO MaTepuaJa:

1. IIpupoansie cooOIIecTBa, X OCHOBHBIE CBOWMCTBA U 3a/ladyH
uzyuenus. ( Pacckaz yuumens c anemenmamu beceowl).

2. DKOCHCTEMBI, UX BaXKHEUIIINEe KOMIIOHEHTHI U Kiaccupukanus.
(Obvsicnenue yuumens ¢ snemenmamu beceodvt)

3. buoreoneHo3 Kak »lieMEHTapHas MPUPOJHAS SKOCHUCTEMA,
TPaHUIIBI OmoreoreHo3a. (Obvsacuenue  yuumens c
UCNONIL30BAHUEM PUC. YUEOHUKA).

4. buocdepa kak COBOKYITHOCTh MPUPOJIHBIX IKOCHUCTEM 3€MIIU.
(Obvsacuenue yuumerns,).

3akpenJieHue HOBOIO MaTepHaJia:

OO6cyxeHne BOIPOCOB:

1. B yeMm pa3nuuuss MeXIy HOHITHSIMH «COOOIIECTBO» H
«okocucrema»? 2. Ilpusenute mpumepsl skocuctem. 3. B uem
pazIuyus MKy TOHSATUAMH <«IKOCHCTEMay U «OUOTeOIeHO3»?
(Dpoumanvusiii onpoc-beceoa).

JIOmOJJHUTEILHBIH MaTepuaJl

Tepmun «Oxocuctema» Obul mpemnoxkeH A. Tencaum B 1935
roy, KOTOPBIA CUMTal, YTO HKOCHUCTEMBI, C TOYKH 3pEHUs
9KOJIOTA, MPEICTABISAIOT COO0H OCHOBHBIE MPUPOAHBIE €IMHUILIBI
Ha TIOBEPXHOCTH 3EMIIH.

Tepmun «buoreonieno3» Ben B.H. Cykaue B 1940 ropy.
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VYpok 2 (46). CocTaB U CTPYKTYPA COOOIIECTBA

3aJa4u ypokKa:

Paszeums 3nanus yuawuxcs oo
0COOEHHOCMAX CIMPYKMYPHOU
opeanuzayuy GUOMUUECKo20
coobuecmaa, o 3Hau4eHuu
8UO0B0U CIMPYKMYPbL
coobujecmea Kaxk nokasameins
€20 COCMOSIHUSA U
YCMOUMUB0OCm; 0 NPUpPooe u
3HAYEHUU NPOCMPAHCMBEHHOU
pasoenenHocmu cooowecmsa; o
COCMABHBIX dNEMEHMax u 00
0cobeHHOCmsAX mpoguueckou
CMPYKMYpol cO00Wecmed, o
Kaaccuguxayuu epynn
OP2AHU3MO8, HAXOOAUWUXCSL 8
PA3IUYHBIX 36CHbAX NULEBOLL
yenu, u ux ponu 8
@yHKYuOHUpOBaAHUU
coobwecmaa.

OobopyaoBanue

Tabauysl, unrocmpupyrowue
Mopghonocuueckyio,
NPOCMPAHCMBEHHYIO U
mpoghuyecKyro cmpyKkmypol
coobwecmaa.

DopmMupyeMble U
pa3BUBaeMble NOHSITHUSA
Buoosoe paznoobpasue.
IIpooyyenmol. Koncymenmeoi.
Peoyyenmui. Apycrnocmeo.
Huwesas yenw. uwesas cemo.
Kusnennvie gpopmboi.
Tpoghuueckuti ypogens.

3agaHue Ha 10M
Hzyyume § 5.2. Omeemovme Ha
gonpocwl 6 Konye napazpaga.

AKTVAJNU3AIUA 3HAHWMA:

OO6cyx1eHre BOMpPOCOB:

1. Yro takoe sxocuctema? 2. UTo BBINIOIHSAET POJIb PETYISITOPOB
B MOAJEP)KAaHUU  YCTOMYMBOTO  (DYHKIHMOHHPOBAHUS
skocucteMbl? 3. UTo Takoe SApPYCHOCTb PAaCTUTEILHOTO
coobmectBa? 4. Uro Takoe mwuieBas uenb? (DPponmanvubiil

onpoc-beceoa).

N3vyenyue HOBOIro MAaTEepHAJIA

1. BwumoBoe pasHOOOpa3We Kak TIOKa3aTreilb COCTOSIHUS
cooOmiecTBa. (ObvsacueHue yuumens ¢ d1emeHmamu beceovl u
UCNONB308AHUEM PUC. YUeOHUKA).

2. Mopdosornyeckass ¥  TPOCTPAHCTBEHHAs  CTPYKTypa
coobmiecTB. (beceda c ucnonvzosamnuem puc).

3. Tpodwuueckas cTpykTypa COOOMmECTBA W KIIACCUPUKAIHS
TPYNI OPTaHWU3MOB, HAaXOJSIIMXCS HA Pa3HBIX TPOPUICCKUX
ypoBHSX. (Obvsicnenue yuumens c 21emenmamu bGeceovl U

UCNONB308AHUEM PUC. VHEOHUKA).

3akpenieHue HOBOI0O MaTepHaJia

OO0cyx/1eHrne BOMPOCOB:

1. PabGorasg ¢ TekcroM yuyeOHHMKA OOBSCHUTE, IMOYEMY UYEM
CJI0’KHEE PKOCHUCTEMA, TEM BBIIIIE €€ YCTOMUYUBOCTH?

2. B 4yem pa3nmuuudg U CXOACTBA HAA3E€MHOM UM BOJHOMU
skocucreM? (Camocmosamenvuas paboma yyawuxcs C

nocnedyrowum oocysHcoeHuem 8 xooe hpoHmatbHou beceowl).

JIONMOJTHHUTEJIbLHBIA MaTepHaJl

Pasnuynble  TUbI  OMOTEOLIEHO30B  TECHO  CBSA3aHBI  C
reorpaMuecKkoil 30HAIBHOCTHIO. KaXIyl0 MPHPOTHYIO 30HY
XapaKTEepU3yIOT npeobaiaronye THUIIBI KOPEHHBIX
OMOreoIeHO030B.

JlnuTenbHOCTh CyHIECTBOBaHHS OMOTEOIEHO30B pa3inyHa. Yem

MOJIHEC B HUX KPYTOBOPOT BCUICCTB, TCM OHHU Ooiee YCTOﬁqHBLI.
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VYpok 3 (47). [loToku BemecTrsa M YJHEPruu B IKOCHCTEME

3aga4u ypoka

Chopmuposams y yuawuxcs
3HAHUSL O 8EUeCMBEHHO-
IHepeemu4ecKux ces3sax 8
9KOCUCEMAX, 00 UCIOYHUKAX
u a¢hpexmusnocmu
UCNONB308AHUSL NOCMYNAlOWell
8 9KOCUCmeMy SHep2Uul, o
KOJIUYECMEEHHbIX USMEHEHUSX
9HepauuU, NePeHOCUMOU No
nUWeBoll yenu, 0 NUPamMuUoax
YUCIeHHOCMU U BUOMaccyl

OpP2aAHUIMOB6.

Oo0opvyaoBanue

Tabnuywl, unirocmpupyrowue
NOMOKU 6eujecmea U IHepeUull 8
coobuecmae, nupamuovl

YUCTIEHHOCMU U OUOMACCHI.

dopmMupvembie 1

pa3BUBAaCMbIC IIOHATUSA

Tupamuoa yucnennocmu u
ouomaccol.

3aganue HA TOM

Hzyuume § 5.3. Omeemovme na
80npocyl 8 KOHYe napazpaga.

IIpoBepka 3HAHUH

1. BunoBoe pa3HooOpasue u ero 3HaueHue Jjsi cooduiecTsa. 2.
Pones Mopdomornueckoii M MpPOCTPAHCTBEHHOM CTPYKTYPHI B
¢GyHKIMOHMpPOBaHUM  coobmecTBa. 3.  XapaKTepHCTUKA
Tpouueckoit CTpyKTyphl coolmiectBa. (Omeem yuawuxcs y
o0ocKu).

2. IlpoBepka yMeHHIl COCTaBISITh CXEMbl MUIIEBHIX ILENEld B
coobOmectBax. (Paboma 3-4 yuenuxos no OudaxmuuecKkumu
KAPMOUKAMU C NOCe0VIOUWUM 00CYHCOeHUEM).

3. OOcyxeHue BOMpOCOB:

1. B

rerepoTpopHsx? 2.

YeM  OTJIM4YME  aBTOTPO(QHBIX  OPraHU3MOB  OT

[Touemy  aBTOTpOdBI  HA3BIBAIOTCS
npoayreHtamu? 3. Urto oO1iero u B 4eM OTJIMYME KOHCYMEHTOB
ot penyueHtoB? 4. [loyemy pasznuyHble OPraHU3MbI 3aHHUMAIOT

passble Tpoduueckue ypoBHU? (@ponmanvHuili onpoc-beceoa).

HN3ydyeHne HOBOIO MaTepuaaa

1. Tloroku BemiecTBa W YHEPruM B coodmiecTBe. (OOwschenue
yuumerns ¢ dnemeHmamu oeceovl).

2. Konmn4ecTBeHHBIE U3MEHEHUS SHEPTUU B IPOIECCce TepeHoca
€€ MO MUILEBBIM HEersIM. (ObvscHeHue yuumers).

3. [Tupamuabpl grcieHHOCTH U Ouomacchl. (OOwsichenue yuumers
C UCNONb306aNHUEeM MAbIUY U PUC. Y4eOHUKA).

3akpenyieHue HOBOIO MaTepHaJia

OO0cyx1eHre BOIPOCOB:

1. B yueM pa3nuuue MeXAy MOTOKOM BEIeCTBA U IMOTOKOM
sHepruu B cooOmiectBe? 2. Ilouemy B muIeBOM menu, Kak
npaBujIo, He ObIBaeT Oosbine 3-5 Tpoduueckux ypoBuen? 3. Uto
TaKoe MUPaMUAbl YUCIEHHOCTH W Ouomaccel? Ilowemy s
BOJHBIX DKOCHCTEM XapakTepHa TMepeBepHyTas MHpaMuaa
o6uomaccel? (@ponmanvhulil onpoc-beceoa).

JIOMOJTHHUTEJILHBIA MaTepHaJl

IupaMuaa IHEPruM - COOTHOIICHUE MEXKIY KOJWYECTBOM SHEPTHH,
3aKIIFOYEHHON B KaXIOM W3 TPOQUUECKUX YPOBHEW - JaeT Hauboiee
MOJIHOE MpeACTaBieHHe O (YHKIMOHAIBHOM OpraHM30BaHHOCTU
coo0IecTB, TaKk KaKk OTPaKaeT KapTHHY CKOPOCTEH MPOXOXKIACHUS
MAacchl MMUIIU Yepe3 MHUIIEBYIO Ielb.
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VYpok 4 (48). Camopa3BuTHE YKOCHCTEM

3aga4u ypoka

Cohopmuposamp y yuawuxcs
3HAHUSL O 3AKOHOMEPHOCTISX
UBMEHEHUSL DKOCUCTEM 60
8pemenit; 0 A6leHUl
IKOJO2UHECKOU CYKYECCUU, €20
npupooe u MexaHumax, o
CMAOUsIX CYKYeCCUOHHBIX
UMeHenull, 0 3HaAYeHUU 3HAHUL

O CyKyeccusx 0N yenosexa.

QoopyroBaHue

Tabauywl, unrocmpupyrowue

IKOJI02UUECKYIO CYKYECCUIO.

dopmMupvembie 1

pa3BUBACMbIC IIOHATUSA

Okonozuveckas CyKyeccusl.

IIpoBepka 3HAHMI:

1. XapakTepucTuka TIIOTOKOB DJHEPrMM U BelIIeCTBa B
skocucreMax. KoyiMuecTBeHHbIE HM3MEHEHMsSI SHEPruM B
IpolLecce NepeHoca ee Mo MUIIEBbIM LEeMsIM. XapaKTepuCcTUKa
MMpaMuJ] YUCIEHHOCTH U OuomMaccel. (Omeemoul yyawuxcs y
00CKU).

2. IlpoBepka yMeHHI COCTaBISITb CXEMbl MUIIEBHIX LENEld B
coobmecTBax. (Paboma 3-4 yuenuxos ¢ oudaxmuyeckumu
KApMOUKamu u noC1eoyiouum 00CysHcoenuem).

3. OOcyxnenue BorpocoB: Kakomy mpaBuiay IOTIHHSIETCS
U3MEHEHHE CKOPOCTH MOTOKA HEPruu 1o nuieBoi unenu? B

4eM 3aK/II4eHa DHEprus, neperaBaeMasi € OIJHOIO
TpoUYeCKOTO  ypOBHA Ha  Jpyroi?  SBmsercs  au
HENpepbIBHBI NPUTOK BELIECTBA H3BHE HEOOXOAMMBIM

yCIIOBUEM (PYHKIIMOHUPOBAHUS YKOCUCTEMBI? (DPponmanvhbiil
onpoc-beceoa).

H3yyeHnue HOBOro MaTepuajia

1. Dxonormyeckass cykieccus U ee mpupona. (ObwsacheHue
yuumerns,).

2. Cragun cykueccun. Cykiieccud TEepBUYHAS M BTOpUYHAS.
(Paccka3z yuumens ¢ snemenmamu beceobvl).

3. 3nauenue cykueccuil. (Pacckaz yuumens c diemeHmamu

beceovl).

3akpenJieHue HOBOIO MaTepHaJia

OOcyx1IeH1ne BOIIPOCOB:

1. Yro takoe cykieccus? 2. B ueM oTauuusi MeXAy NEPBUYHOMN U
BTOpUYHOU cykreccusimu? 3. [lodemy s demoBeKa Ba)KHBI
3HaHHA O  MEXaHHW3ME CYKIIECCHOHHBIX  HM3MEHEHHii?
(Oponmanvuwiil onpoc-beceda).

JIONMOJTHHUTEJIbLHBIA MaTEPHAaJI

3aganue HA TOM

Hzyyume § 5.5. Omsemvme Ha
60npocul 8 KoHye napazpaga.
Iloozomosumucs k

KOHMPOIbHO-0000waowemy

YPOKY.

B 3K0NOTMH CyMMapHBIE SHEPTo3aTpPaThl Ha3bIBAIOTCSA OOLIMM JABIXaHHEM
coodlecTBa.

Ecnum npouecchl npoAayuMpoBaHHS YPaBHOBEILIMBAIOTCS —IpolieccaMu
JBIXaHUsl, TO OMOMacca OPraHu3MOB B TaKOM CHCTEMe OCTAeTCs IOCTOSHHOM,
a cama cucTeMa HeN3MEHHOM, WIIM PaBHOBECHOI.

Ecmu «obmiee apIxaHue» MEHBIIE TEPBUYHONW BAJIOBOH MNPOIYKLIUH, B
9KOCHCTEME OyJIeT IPOUCXOUTh HAKOIICHHE OPraHHYeCKOTo BEIeCTBa, €CIIH
Gospiie — ero ymeHsienue. M to u gpyroe Oyaer NpUBOANTH K H3MEHEHUSIM
coobmiectBa. IIpn u30BITKE pecypca Bcera HailyTcs BUIBI, KOTOPBIE CMOTYT
€T0 OCBOUTH, ITPU €T0 HEAOCTATKE - YaCThb BUAOB BBIMPET. Takne usmMeHeHUs
U COCTaBJIAIOT CYIIHOCTb 3KOJIOTHUECKOH cykieccud. I'1aBHas 0COOEHHOCTB
9TOr0 Tpoliecca COCTOMT B TOM, YTO HW3MEHEHHs COOOIIecTBa BCeTaa
MPOUCXO/IAT B HANIPABJICHUN K PABHOBECHOMY COCTOSIHHUIO.
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Ypok 5 (49). KoHTPOJIbHO-0000IAOIIMKA VPOK MO0 TeMe «JIKOCHCTeMHbIN

YPOBECHbL»

3aja4yu ypoka

Cucmwwamwupoeamz; u

0000WUMb 3HAHUSL Y4AUWUXCSL

00 0COOEHHOCMAX CIMPYKIYPbl

U hYHKYUOHUPOBAHUSL
NPUPOOHBIX COOOUECms, O
3AKOHOMEPHbBIX USMEHEHUSAX

IKocucmem.

Oo0opvyaoBanue

Habop mabnuy no sxonocuu.

DopMHupvVEMBbIE H

pa3BuBaceMbIC IIOHATHUSA

Ixocucmema. buozeoyenos.
Tpoghuueckuti ypogens.

Tupamuowsl yucrennocmu u
buomaccel. Ixonozuyeckast

CyKyeccusl.

3aganue HA OM

Ilpopabomams «Kpamxoe

codepofcaHue 2Nnassul ).

IIpoBepKa U cCHCTEeMATH3AIMS 3HAHUH

1. DOkonormueckas CyKIEeCCHs, €€ MpUpOAa U MEXaHU3MBI.
3HavYeHHE CYKIECCHM JUIsl SKOCUCTEM U 4eoBeka. (Omeemul
yuawuxcs y 00cKu,).

2. OOcyxneHne BOIPOCOB: B dem 3akimtodaercs TIIaBHas
0COOEHHOCTH IKOJIOrHueckoil cykueccun? Kakue cxojactsa u
pa3ianuus CyHIIECTBYIOT B (DYHKIMOHUPOBAHUU HA3EMHBIX U
BOAHBIX  9kocucteM?  Kakue  ocHOBHble  (paKTOpBI

CIOCOOCTBYIOT MOJJIECP)KAHUIO YCTONYMBOIO CYIIECTBOBAHUS

AKOJIOTHYECKHUX cUcTeM? (@PponmanvHulli onpoc-beceoa).

Q0001IeHHEe MaTepHuaJIa

O6o0mieHne  yuyuTens, pacKpbiBaroliee HeoOX0IUMOCTb

3HaHHUA 3aKOHOB (I)YHKI_H/IOHI/IpOBaHI/IH IMPUPOJHBIX 3KOCHCTEM

JUIs paliMOHAJIBHOTO MTPUPOI0TIOIB30BaHUS.

JIONMOJHUTENbHBIH MATEPHAJI

BakHeiiumM CBOWCTBOM 3SKOJIOTHMYECKHUX CHUCTEM SIBIISIETCS
YCTOMYUBOCTh, T.€. IOCTOSIHCTBO, KOTOPOE€ TMOIAEPKUBAETCS
HernsiMd nuTaHus. biarogapss MOCTOSIHCTBY ILieNeld NMUTaHUS B
npuponae
Y CTONYMBOCT UMEET MCTOPUUYECKHMM XapakTep, a Peryysnus B

MMOAACPIKUBACTCA IKONI0ZUUECKUTL comeocmas.
9KOJOTHYCCKHUX CUCTCMaXx, I'’i€ ACATCIbHOCTh YCJIOBCKA HE UMECT

3HaueHHWs  oOecrmeyWBaeTcs  TakUMH  (akropamu,  Kak
KOHKYPEHIINS, MUTPaIsl, HEJIOCTaTOK KopMa, OOJIe3HH U T.JI.

B skonorndeckux cucremax, rae cooOIIeCTBa JIOICH MMEIOT
BAXHOE 3HAYCHHWE, B KAUeCTBE PETYIUPYIONMX (aKTOPOB
BBICTYIIAIOT HE TOJBKO HA3BaHBIC BBIINIE, HO M MEXaHH3MBI,
JEeHCTBYIOIINE HETOCPEACTBEHHO B 4YEIOBEYECKOM OOIIECTBE.
WMy aBISFOTCS: 3aKOHBI, OOIIECTBEHHOE MHEHHUE, 00pa3oBaHue,

3ApaBOOXPAaHCHUC U T. .
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I'naBa 6. buoc(epHblii ypoBeHb

Ypok 1 (50). buocdhepa. Cpeanl ;KU3HHU

3agaun ypoka

Pazeumo snanus yuawuxcs o
buocgepe u cpedax obumanus

IHCUBBIX OPCAHU3IMOS.

AKTVaAJIN3anus 3 HAHUM

1. O6cyxkaenue BorpocoB: Kakue Ouonornveckue cooOImecTBa
BaM u3BecTHBI? UTo Takoe Ouocdepa? (@ponmansbHuiili onpoc-
beceoa).

HN3ydyeHne HOBOIO MaTepuajaa

Oo0opvyaoBanue

Tabauywl, unrocmpupyrowue
nouamus «ouocghepay u

«Cpeobl AHCUHUY

DopMHupvVEMBbIE H

pa3BuBaceMbIC IIOHATUSA

buocgepa. Cehepa sncusnu.

1. buocdepa, ee rpanunsl U cBoicTBa. (ObvscHeHue yuumens ¢
anemenmamu beceodvl U UCNOAL308AHUEM MAOIUY).

2. Cpenbl xu3HU. (Camocmosmenvhas paboma yuawuxcs ¢
MEeKCMOoM yUeOHUKA).

3. O6cyxnaenue BompocoB: 1. Kakue cpenpl oOMTaHUsT >KUBBIX
opranu3MoB BbiensitoT? 2. Kakue 0coO0eHHOCTH XapaKTepHu3yroT
BOAHYIO  cpeny  oburtanus?  Kakme — mpucmocoOieHus
BBIPA0OTANINCh Yy >KUBBIX OPraHW3MOB, OOHMTAIOUIMX B BOIHOM
cpene? 3. Urto xapakTepHO aJisi HAa3€MHO-BO3IYIIHOW CpEabl
obutanus? Kakue npucnocoOiaeHus] BbIPAOOTAIUCH Y KUBBIX
OpraHU3MOB, OOMTAIOUIMX B HA3eMHO-BO3AYIIHOH cpene? 4. B
4eM OCOOCHHOCTH IOYBBI Kak cpeisl obOutanma? 5. B dyem
OCOOCHHOCTH  OPraHU3MOB, HCIIOJB3YIOIUX Tela APYrux
OpraHu3MOB Kak cpeny oOutanusi? (@poumanvHulii onpoc-

beceda ¢ 006aBIeHUAMU U KOMMEHMAPUSAMU YYUmMes).

JIONMOJTHHUTEJIbLHBIA MaTEPHAaJI

3aganue HA IOM

Hzyyume § 6.1. Omsemvme Ha

80npocwl 8 KOHYe napazpaga.

Tepmun «buocdepa» BBen 3. 3tocc B 1875 roay, moHUMaBIIUN
€€ KaK TOHKYI0 ITUICHKY >KM3HHM Ha 3€MHOW TMOBEPXHOCTH, B
3HAUUTEIILHOM Mepe OMNpEeAeNIIoNIy0 <«JIMK 3eMiau». OCHOBBI
yuenus o 6uocepe uznoxensl B.M. Bepuanckum B 1926 rony B

kaure «bruochepar.
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Ypok 2 (51). Kpyrosoport BemecTB B 0nochepe

3aJa4u ypoKa

Cdopmuposams y yuawuxcs
3HAHUS O OUO2EOXUMUYECKUX
YUKAAX U POTIU HCUBLLX
OP2AHU3MO8 8 NOOOEPHCAHUU
Kpy2080poma O6U02eHHbIX

J1EMEHMOB6.

QoopyroBaHue

Tabauysl, unrrocmpupyrowue

buozeoxumuyeckue UUKIIbL.

dopmMupvembie

pa3BuBaceMbIC IIOHATHUSA

buoeceoxumuueckuii yuxi.

buocennwvie seuecmea.

3aganue HA IOM

Hzyuume § 6.3. Omseemome na
80NPOCHL 6 KOHYe napazpaga.
Tloocomosumucs k

KOHMPOAbHO-0000warwemy

YPOKY.

IIpoBepka 3HAHUI

buocdepa, ee rpaHunBl M CBOWCTBA. XapaKTEPHUCTHKA CpPEI

00HTaHMS )KUBBIX OPTaHU3MOB. (@ponmanvhwlil onpoc-beceda).

AKTVAJN3aAIusg 3HAHUH

BrIsiBIICHHE Ba)KHOCTH KPYTOBOpOTa BEIIECTB B TPUPOJE C
NpPUBJICUYCHUEM 3HAHWHA YYalIMXCS W3 KypCOB OHMOJIOTUH U
XUMHUH.

OCHOBHOE pa3IMunie MEXAY OCOOCHHOCTSIMH HCIOJIb30BaHUS
OpraHru3MaMu SHCPIUur U BCHICCTBA B LCIAX IMUTAHUA S9KOCUCTCM.

(Beceda c OonorneHusAMU U YMOYHEHUSIMU YYUmMes).

HN3ydyeHne HOBOIO MaTepuaJjaa

1. buoreoxumMuyeckue OUKJIBI U POJIb KHMBBIX OpPraHU3MOB B

MO IICPIKAHU T KpyroBOpOTa OMOTCHHBIX JJICMEHTOB.
(Obvsicnenue yuumerns ¢ snemeHmamu beceovt).

2. buoreoxmMHYecKHWe MHKIBI a30Ta, yriepona u docdopa.
(Obvsacnenue yyumensi ¢ UCHOIbL30BAHUEM MAOIUY U PUC.

VUeOHUKa).

3akpenieHue HOBOI0O MaTepHaJia

OO6cyxeHne BOIpPOCOB:

1. Yro Taxkoe OmoreoxuMuueckuii mukia? 2. Kakue THIIBI BENIECTB
B HeM y4dacTBYIOT? 3. Kakue sneMeHThl Ha3bIBatOT OMOTeHHBIMU?
4. KakoBa ponb KHUBBIX OpPraHM3MOB B MOJIEPKAHUHU
KpPYroBopoTa OMOTEHHBIX 3JeMEHTOB? (Dponmanvuwili onpoc-

beceoay).

JIONMOJTHHUTEJIbLHBIA MaTEepPHAaJI

B xome OMOreOXMMHUYECKHX HUKJIOB aTOMBI OOJBIIMHCTBA
XUMHYECKHX 3JIEMEHTOB TPOXOIMIA OECUYHUCICHHOE YHCIIO pa3
yepe3 JKUBOE BellecTBO. Tak, Hampumep, BeChb KHUCIOPOJ
aTMocdepsl obopaurBaeTcs yepes kuBoe BemecTBo 3a 2000 mer,
yraekucibiit ra3 — 3a 200 (300) net, a Bcs Boga 6uocdepst — 3a 2

MIJIH. JICT.
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Ypoxk 3 (52). KoHTPOJLHO0-00001HAKOIINN VPOK nm0o TeMe «buochdepHbIi

YPOBECHbL»

3aja4yu ypoka

Cucmemamusuposams u
0000WUMb 3HAHUSL Y4AUWUXCSL
00 YPOBHSX Opeanu3ayuu

AHCUBOUL NPUPOODIL.

IIpoBepKa U cCHCTEeMATH3AIMS 3HAHUH

Ob6cyxnenue BonpocoB: 1. Kakoe 3HaueHHe MUMeEET KPyroBOpOT
BelecTB B mpuponae? 2. UTo MOXET BbI3BaTh HapYIICHUE
KpyroBopota BemiecTB B 6uoctepe? 3. K kakum nocieacTBusim

3TO MOXKET puBecTu? (@ponmanvHulil Onpoc-beceoa).

Oo0opvyaoBanue

Tabauysl, unrrocmpupyrowue

DpasauuHbvle ypoeHU

OpP2aHU3aAYUU HCUBOU NPUPOOBI.

Q0001IeHEe MaTepHuaJIa

O0600meHre 3HaHNH yJamxcsi 00 YPOBHIX OpTaHU3aIUH KHUBOU
NpUPOIbl.  (PponmanvHulli  onpoc-beceda ¢  OONOJIHEHUAMU

yuumerns,).

DopMHupVEMBbIE H

pPa3BUBACMbIC IIOHATUSA

buocgepa. Kpyzosopom

sewecms 6 buocgepe. Yposnu

Op2aHu3ayUL HCUBOL NPUPOOHI.

3aganue HA OM

Ilpopabomams «Kpamxoe

codepofcayue 2asul».

JIONMOJTHHUTEJIbLHBIA MaTepHaJl

Pa3nenenne »XKMBOM MaTepuu MO ypOBHSAM OpPraHU3AlUMU XOTS U
oTpakaeT OOBEKTHBHYIO pEalbHOCTb, HO B TO K€ BpeMs
ABJISICTCSL  YCIIOBHBIM, T.K. IIOYTM BCE KOHKDETHBIE 3aJauu
OMOJIOTMM KacaroTCsi OJJHOBPEMEHHO HECKOJIbKMX YpOBHEH, a
HepeaKo Beex cpasy. Hanmpumep, npoOiaembl SBOJIIOLIMYA HE MOTYT
paccMaTpuBaThCsl TOJBKO  HA YPOBHE OpraHusma, T.e. 0e3

MOJICKYJIAPHOTO, KJII€CTOYHOTIO, a TAaKXC MOMyJIAIIUOHHO-

BHJIOBOTO, IKOCUCTEMHOTO U OMOC(EPHOTO YPOBHEM.
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Pazaean I1. DBosouust OpraHuyecKoro Mupa

I'nmaBa 7. OcHOBBI yueHHUs 00 IBOJIOIHUHU

VYpok 1 (53). PazButHe 3BOJIOIMOHHOI0 VICHUS

3aja4uu ypoka

Tlosnakomums yuawuxcs ¢
ucmopuetl hopmuposanusi u
Pa3eumusi 380IIOYUOHHBIX U0,
PACKPbIMb OCHOBHbBLE
NOJIOHCEHUS DBONIOYUOHHOL

meopuu 4. /lapsuna.

QoOopyroBaHue

Tlopmpemut K. Jlunnes, K.b.
Jlamapka, Y. /lapeuna.

AKTVaAJIN3anus 3 HAHUM

1. OGcyxnenue BompocoB: Uto Takoe sBomormsa? 2. Kakue
MPUMEPBl HBOJIIOIMMA PACTEHUM U KUBOTHBIX BBl MOMXKETE

MPUBECTH. (PpoHmanbHblll Onpoc-beceoa).

HN3ydyeHne HOBOIO MaTepuaaa

1. UcTopus pa3BUTHS 3BOIIOLUUOHHBIX uaeH. (Pacckas yuumens).

2. Y. JlapBuH U ero pojib B Pa3BUTHUU SBOJIOIUOHHBIX HACH.
(Pacckas yuumens,).

3. OcHOBHbIE MOJIOKEHUS IBOJIIOLIMOHHON Teopun Y. lapBuna.

(Obvsicnenue yuumens ¢ snemeHmamu deceovl).

3akpenyieHue HOBOI0O MaTepHaJia

dopmMupvemblie "

pa3BUBACMbIC IIOHATUSA

Ecmecmeennuiii omobop.
Hckyccmeennwiti omoop.

bopvba 3a cywecmesosanue.

3aganue HA TOM

Hzyuume § 7.1. Omeemovme na
60npocyl 6 KOHYe napazpaga. B
mempaou 3anucames OCHOBHbLE
nonoxcenus meopuu 4.
Hapsuna. Iloemopumo §§ 3.11
u3.l2.

B d4em ocHOBHbIE OTIMYMSA SBOMIONUMOHHONM Teopun K.b.
Jlamapka ot teopum Y. Hapeuna. (Camocmosmenvras paboma
yuauuxcsi ¢ YYeOHUKOM C NOCLeOVIOuUM  00CylcOeHueM,

KOMMEHMAapuamu u OONOJIHEHUAMU YUUMens).

JIOMOJTHHUTEJIbLHBIA MaTepHaJl

B Ownonoruu 3Boironusl paccMaTpuBaeTCsl Kak CHIa, Beaylas K

00pa3oBaHWI0 HOBBIX (OpPM OpPraHM3MOB, Kak TIpolece,

6nar0napﬂ KOTOPOMY HOOKJICTOUHBIC arperatbl OPraHUYCCKUX
MOJICKYJI, BO3HHUKIIUC B IIECPBUYHOM OKCAHC Ooiee 4-x
MUWJIJIMApAOB JICT HAa3ad, JaJId Ha4ajl0 UCKIIFOYUTCIIBHO CJIOKHBIM
MHOT'OKJICTOYHBIM Hamero Wnes

opraHnMam BpPCMCHU.

HBOJIIOLIMM, TOPOAMBILIEH OTPOMHOE MHOrOOOpa3ve HbIHE
JKUBYILIUX OPTaHU3MOB, - OJIHA U3 OCHOBHBIX Ujeil Ouonoruu. He
y}II/IBI/ITeJ'IBHO HOBTOMy, YTO IIOHATHUEC DBOJIHOIIUA HpOHI/ISBIBaeT
Bce 00JacTH OHMOJIOTHM KakKk OCHOBHAas OOBLEOUHSIONIAS WIIES

Halux HpCIlCTaBJ'ICHI/Iﬁ O )KU3HHU U O (I)YHKI_II/ISIX OpraHmu3smMoB.
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Ypok 2 (54). U3MeHYHUBOCTH OPraHU3MOB

3agaum ypoka

Pazsumv 3nanus yuawuxcs 0o
UBMEHYUUBOCIU OP2AHUBMO8 U
NOKA3ambv 3HAYEHUE
uzMeHuusoCcmu OJisl I80IIOYUU.

Oo0opvyaoBanue
Tabauywl, untrocmpupyrowue
UBMEHYUUBOCTb OP2AHUIMOS.

DopmMupyeMBbIe M
pa3BHBaeMble MOHSATHS
Henacneocmeennasn u
HACIe0CMBeHHAS
usmenuusocms. I enoghono.
T'enomun. @enomun.

3aganue Ha 10M

Hzyuume § 7.1. Omeemome na
80NPOCHL 6 KOHYe napazpaga.
Iloemopumw §§ 3.5, 3.7 u 3.8.

IIpoBepka 3HAHUH
1. OcHoBuble nostoxkeHust Teopun Y. lapBuna. Uto obmiero u B

yeM OTiau4us 3BoOUMOHHBIX Teopus JX.b. Jlamapka u Y.
HapBuna. (Omeemul yuawuxcs y 00CKu).

2. OOcyxnaenue BompocoB: UTo crocoOCTBOBAIO pPa3BHTHIO
sBoJionMoHHoro yuenusi B XIX Beke? Kakoe BiusiHMEe Ha
dbopMupoBaHue HBOMOLUMOHHBIX B3rAgoB Y. JlapBuHa
oKasaJlo ImyTeniecTBue Ha Kopabne «burip»? B uem cocrout
ocHoBHast 3acimyra Y. JlapBuna? (@pommanvuwiii onpoc-

beceoa).

AKTyaJau3auus 3HAHUM
OO6cyxaeHne BOIPOCOB:
1. Uto Takoe u3MeHunBOCThL? 2. Kakue BHALI H3MEHUYMBOCTH BaM
n3BecTHBI? 3. Urto Takoe reH? 4. UTo Ha3BIBaIOT I'€HOTHUIIOM H

(dbenotunom opranuzMoB? (@poumanvHuili onpoc-beceoa).

H3yyeHue HOBOro MaTepuaja

1. HenacneacTBeHHass M3MEHYMBOCTh M €€ POJIb B IBOJIIOIIHH.
(Obvsicnenue yuumens ¢ snemenmamu beceovl).

2. HacnencrBenHasi (reHeTH4ecKasl) U3MEHYMBOCTh M €€ POJIb B

sBonoMU. (ObOvscHenue yuumeins ¢ 21emenmamu 6eceowl).
3. T'enodona nomymsiimid. (Ob6vsichenue yuumens ¢ 1emMeHmamu
pacckasa).

3akpenieHHe HOBOIO MaTepHuaa
OO6cyxeHne BOIPOCOB:

1. Uto Takoe m3MeHunBOCThL? 2. Kakue BHALI H3MEHUYMBOCTH BaM
U3BECTHBI? 3. SIBIseTCS U U3MEHUYMBOCTH CBOMCTBOM >KHBOTO U
nouemy? 4. Ilouemy reHOQOHI MOMyIALUA HU3MEHSETCS BO
BpeMeHUu? (@Pponmanvhwiil onpoc-beceoa,).

JlonoJIHNTEbHBIA MaTepUuaJl

B HeOONBIINX MO YUCIICHHOCTH MOMYJISIIMIX paBHOBecHE reHodoHa
MOJKET CMeIaThcs 0e3 yyactus otoopa B pe3ynbrare apetida reHos. B
TaKUX TOMMYJIANUAX TCTCPO3UTOTHBIC JIOKYCbl HWMEIOT TCEHACHIWIO
CTaHOBUTBCA TOMO3UIOTHBIMH 11O TOMY MHWJIM HWHOMY aJlJICIIo,
oTpezieNiieMOMy HE OTOOpPOM, a ciiydaeM. DTO MOXET NpPUBECTH K
HAKOIUICHUIO HEKOTOPBIX HEONArONMpHUATHBIX TPU3HAKOB U K
MOCJIEIYIONIEMY BEIMUPAHUIO BCel 00JafaroIieil 3THMU TpU3HAKAME
rpynnel. Bo3MOXXHO, MMEHHO Ipeli()oM TEHOB MOXXHO OOBSCHHUTH
JMOOOIBITHEIE M Ja)K€ CTPAaHHBIC Pa3lIN4us, HE UMEIOIINe HUKAKOTO
MPUCTIOCOOUTENILHOTO 3HAUCHHUs, KOTOPBIE YacTO BCTPEYAIOTCS Yy
OJIM3KO POACTBEHHBIX BUIOB M3 PA3HBIX YACTEH CBETA.
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Ypok 3 (55). bops02a 32 cyliecTBOBAHUE M €CTeCTBEHHBII 0TOOD

3agaun ypoka

Cdopmuposame nonsmue

«bopvba 3a cyuwecmeosanue» u

HO3HAKOMUMb YYAUWUXCA C ee
dopmamu; nokasamo poio
ecmecmeenHo20 omobopa &

IIpoBepka 3HaHU

OO6cyx1eHre BOMpPOCOB:

1. HazoBuTe OCHOBHBIE MOJIOKEHHSI SBOJIIOIHOHHOTO YYEHHUS
Y. HapBuna? 2. B dem 3akio4aroTcsi OCHOBHBIE OTJIWYUSA
sBostoImoHHoN Teopun JK.b.Jlamapka ot teopum Y.JlapBuHa.
(Dponmanvuwiil onpoc-beceda).

260IIOYULL.
H3ydyeHne HOBOro MaTepuaJa:
1. Tlonstne «Ooppba 3a cymiecTBoBaHUE». (OoObvsicHeHue
yuumerns,).
OoopyroBaHue 2. ®opMmbl O00pbOBI 3a cymiecTBoBaHue. (OOvscHeHue yuumens ¢

Tabnuywl, unirocmpupyrowue
G opmvl 6opLOBL 30

cyujecmeosarnue.

anemenmamu beceovl).

3. Ponp ectectBeHHoro otoopa. (ObwvscHenue yuumens c
anemenmamu beceovl).

4. ®opmbl ecTecTBEHHOTO oTOOpa. (OobwsicheHue yuumens ¢

NeMeHmamu pacckasa).

dDopMHupvVEMBbIE H

pa3BuBacMbIC INIOHATHUSA

bopvba 3a cywecmsosanue.
Ecmecmeennviii omoop.
Ilpucnocobnennocme.
Cmabunuzupyrowuii omoop.

Heuoicywuti omoop.

3akpenieHue HOBOI0O MaTepHaJia

OO0cyxeHrne BOMpPOCOB:
1. Kakue dopmbl 60pbOBI 3a cylecTBOBaHHE paznuyaior? 2. B
YeM COCTOMT JEWUCTBUE ecTecTBeHHoro orbopa? 3. B uem
cTabunm3upyromero  orbopa  OT

OTIINYHUA ,[[BI/I)KyH_Iel"O?

(Dpoumanvusiii onpoc-beceoa).

JIONMOJTHHUTEJIbLHBIA MaTEPHAaJI

3aganue Ha oM
Hzyuume §§ 7.4 u 7.5.

Omeemovme na 60npocel 6

KOHYe napazpaghos.
TIloemopumu §§ 4.1u 4.2.

[lonsiTue adanmawuu BBEAECHO B SBOJIOLHMOHHYIO TEOPHIO
camuM Y. [lapBunbiM. OHO O3HAYaeT, UTO MPU3HAKU U CBOICTBA,
KOTOpBIE ONarompusTCTBYIOT BBDKHBAHHIO OCOOM B YCIOBHSIX
KOHKYPEHILIMM WU JaBJICHHUS HEONarompHsITHBIX (U3NUYECKUX
(bakToOpoB, CIOCOOCTBYIOT MOBBIIICHHIO yCIIeXa Pa3MHOKECHHS U
MOATOMY COXPAHSIOTCA B MOMYJSIUAX. AJanTauus ecTh

pe3yiabTaT CCTCCTBECHHOI'O  OT 60pa, MPOUCXOAAIICTO  IOJ

JaBJIeHHeM OOpHOBI 3a CYIIECTBOBAHHE.
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Ypok 4. (56). BunoodopaszoBanue

3agaun ypoka

Cohopmuposame nonsimue
«MUKDOIBOTIOYUSLY, OAmb
npedcmasieHue 006 0CHOBHbIX
¢opmax 6udoobpazosanusi.

IIpoBepka 3HaHU

OO6cyxeHre BOIpOCOB:

1. Kakue Tpu rimaBubIX (hpakTopa sBosonuu Beinessn Y. JapBun?
2. Kakoe 3HaueHue Ui DBOJIOLUMU HMEET HW3MEHUYUBOCTD
opranu3moB? 3. Uto nmpuBoauT K O0prOe 3a cymecTBoBanue? 4.
Kaxkue dhopmbr 60pbOBI 3a CyliecTBOBaHHE BbI 3HaeTe? 5. B uem
COCTOUT JICCTBHE €CTECTBEHHOro oTOopa? (Pponmanvhoulii
onpoc-beceda).

Oo0opvyaoBanue

Tabauysl, unrrocmpupyrowjue

Gopmwl 61U0000pazosamus.

HN3vyenyue HOBOIr0o MAaTEpHAJIA

1. ®opmMupoBaHUE TOHATHS «MHKPOIBOIIONHSY. (OOvsicheHue
yuumes ¢ d1emeHmamu o6eceowl).
2. OcHoBHBIE (popMbl BU00Opa3oBanus. (OOvsicHeHus yuumens

C UCNOIb308aAHUEM MADIUY U PUC. YUeOHUKA).

3akpenieHue HOBOI0O MaTepHaJia

dDopMHupvVEMBbIE H

pa3BuBaceMbIC IIOHATHUSA

Muxpoasontoyusl.
T'eocpagpuueckoe
sudoobpaszosanue. bapvepoi.

Tlonunnouous.

OO0cyxeHrne BOMpPOCOB:
1. Bcerma iu MUKpPO3BOITIONHS IPUBOAMT K 00pa30BaHUIO HOBBIX

BunoB? 2. Kakue ocHOBHbIe (OpMBI BUA00Opa30BaHUS BaM

uzBectHbl? 3. llpuBemute mpumepsl  Treorpaduyeckoro

BI/I,Z[OO6p2130BaHI/I$I. 4. Kakue U3 U3BECTHBHIX BaM BHUI0B paCTeHI/Iﬁ
u JKHNBOTHBIX BO3HUKIIN B

pe3yiibTaTre XPOMOCOMHBIX

nepectpoek? (@pornmanvHwili onpoc-beceoa)

JIOMOJTHHUTEJILHBIA MAaTEPHAJI

3aganue HA IOM

Hzyyume § 7.7. Omeemvme Ha

60npocwl 6 KOHYe napazpaga.

BaxcHy}o poOJib B TIpoOLIECCE BI/I,ZLOO6pEBOBaHI/I}I MOXKET HI'paThb
OKOJOTrH4YCCKas Cricnyaain3anus. HOHYJ'ISII_[I/II/I OAHOI'0 BUa MOT'yT
OCTaBaTbCA B IMpCAcilaX CBOCro apcajia, HO pPa3InvYaTbCA

YCJI0BUSAMU oOHWTaHUS. Haan/IMep, II1Tb  BHAOB CHHUI]
06pa3013am/105 B CBiA3H C HHHJCBOﬁ cneunanmauﬂeﬁ: CHHHIIA
OOJIbIIIast MUTACTCS KPYIIHBIMHW HACCKOMBIMH B CaJax, ITapKax;
JIa30pCBKa I[O6BIB8.CT MCJIIKUX HACCKOMLBIX B IICJIAX KOPBI, B
noykax, Xoxjarasd CHHHIa IIMTa€TCa CEMCHaAMHU XBOMHBIX
JCPEBLEB, TaWdKa WM MOCKOBKA ITHTAIOTCA IMPEHUMYIICCTBCHHO

HAaCCKOMBIMMU B JIECAaX Pa3HbIX THUIIOB.

212



Kaxkux yuyanmmxcsi CIpoCUTh HToru ypoka

Bonpocel, Tpedyionme YT0 NOATOTOBUTH K CJIEAVIOIEMY VPOKY

J0paboTKH

Oobapjaenusa 1 undpopmanusa || g 3aMeTOK VUUTEIsI

AJIS VIAIIMXCH

213



Ypok 5 (57). Makpo3BOJIOIHS

3aga4u ypoka

Cdopmuposame nonsmue

A(MAKPOI60IOYUAN.

Oo0opvyaoBanue

Tabauysl, unrocmpupyrowue
uckonaemvle 0CmMamKu
BLIMEPULUX OP2AHUSMOB U

Gunocenemuueckue psooi.

IIpoBepka 3HAHUI

OO6cyx1eHre BOMpPOCOB:

1. Kakoit ¢opme orOopa NpUHAIICKHT pEIIAOIIas Pojib B
nporeccax  BujgooOpasoBanusi? 2. Kakyio  poinb B
BHUJI000pa30BaHNN UTPAIOT PA3JINYHBIE MEXAHU3MBbI U30JIALUHU. 3.
Kakme #3 H3BECTHBIX BaM BHJOB PACTEHUH M >KUBOTHBIX
BO3HUKIM B  pe3ylbTareé  XPOMOCOMHBIX  MeEpecTpoek?

(©Pponmanvusiti onpoc-beceoa,).

AKTVAJIN3aNMs 3HAHUM

OO0cyx1eHre BOIPOCOB:
1. Kakue BUIBI IPEBHUX PACTEHUN M KUBOTHBIX BaM HU3BECTHHI?
2. Yto Takoe TaKCOHOMHUYECKHE Tpymmbl? (Dpormanvhwili

onpoc-beceda).

N3yyeHue HOBOI'0 MaTepPHaJIa

dopmMupvembie

Pa3BUBACMbIC IIOHATUSA

Maxpoasontoyus.

Dunocenemuyecxkue pﬂabl.

1. Makposomonus. (ObvsacHeHue yuumens,).
2. JlokazarenbcTBa MaKpOdIBOIIONUH. DUIOTEHETUYECKHUE PSIIbI.

(Obvsicrenue yuumerns).

3akpenyieHue HOBOIO MaTepHaJia

3aganue HA IOM

Hzyyume § 7.8. Omsemovme na

80npocwl 8 KOHYe napazpaga.

OOcyx1eH1ne BOIPOCOB:

1. B uwem pasnuume Makpo- M Mukposomouuu? 2. Kakwue
IIPOLIECCHI SABJISIOTCSA JBUKYLUIMMH CHJIAaMH Makpo3BOIroLuu? 3.
Kakue akTbl nexar B OCHOBE HU3YYEHHS M JOKA3aTENbCTB

MakpodBoIOIUU? (PpoumanvHwlli onpoc-beceoa).

JIOMOJTHUTEJILHBIA MATEPHAJI

I'naguvie nanpagnenus 3eonwoyuu chopmynuponansl A.H.
CesepuoBbeiM (1866-1936), KOTOPBIH BIIEpBBIE YETKO OINPEIEINT

pa3INyuns MEXIY HPOZPECCUBHBIM Y Pe2PecCU8HbIM PA3BUTHEM.
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VYpok 6 (58). OCHOBHBIE 3AKOHOMEPHOCTH YBOJTIOINHA

3aga4u ypoka

Tosznaxomumo yuauwuxcs C

OCHOBHbIMU munamu
9601IOYUOHHbBLX UMeHeHull u

CAABHbIMU TUHUAMU 260II0UUU.

IIpoBepka 3HAHUI

OO6cyx1eHre BOMpPOCOB:
1. Yro Takoe Makposposonus? 2. B pasHuna B H3ydyeHUHU
Kakoe 3HaueHue wnmeer

MUKpPO- U MakpolsBoionuu? 3.

UCCIICIOBaHNE (PHIIOTCHETUYECKUX psaoB?  (Dponmanvhbiil

onpoc—beceda).

HM3ydyeHne HOBOIO MaTepuajaa

Oo0opvyaoBanue
Tabnuyol, unmoCmpupyrowue
munovl 980NIOYUOHHBIX

UMeHeHUull U 2aasHble JUHUU

1. Tunel 3BOIIOIIMOHHBIX U3MEHEHUH: Mapajieans3m,

KOHBEpreHIUsT ¥ JauBepreHuusi. (OOvsicHenue yuumensi c
anemenmamu beceowl).

2. T'maBHble nuHUM dBOoMOUUU. (OOvscheHue yuumens ¢

960IIOYUL. anemenmamu beceovl).

3akpenjeHue HOBOIO MaTepuaJa

1) UYem paznuuaercs HaNpaBICHHOCTh Mapajulein3Ma H
DopmupyeMbIe H || koHBepreHuun? CpaBHHMTE  JIB€  JIMHUM  DBOJIOIUU:

pPa3BUBACMbIC IIOHATUSA

Hapannenusm.  Koneepeenyusi.
Jlusepzenyusl. Tomonozus.
Ananozus. Apomopgos3.

Houoaoanmayus. /lecenepayusi.

UIMO0ATANTAIAIO U JIeTeHepanuio. UTo o01Iero u B 4eM pa3indue
sTux auHU# 3Bomtouun? (Camocmosmenvras paboma yuaujuxcs
C Y4eOHUKOM ¢ NOCeOVIOUUM 00CYHCOeHUEM U KOMMEHMaAPUIMU

yuumerns,).

JIONMOJTHHUTEJILHBIA MaTEepPHAaJI

3aganue HA IOM

Hzyuume § 7.9. Omeemvme Ha
80NpoOCHl 8 KOHYe napazpaga.
Tloocomosumwcs K

KOHMPOIbHO-0000waouemy

YPOKY.

PazButue apomopo30B M uaMOadanTanMii  00yCIOBIEHO
OJIHUMH M TEMH K€ DBOJIOLIMOHHBIMU MEXaHU3MaMH, OHH
OTJIMYAIOTCSl JIMIIb MO 3HAYEHWIO Ui CaMOIr0 OpraHu3Ma B
nenoM. Tak, TMOsBIEHHE JIETKUX Y KHCTENephlX pbIO —
uAMOalanTanus, MO3BOJIMBIIAS UM CYIIECTBOBATh B BOJIOEMAX C

MMOHMKCHHBIM COJACPKAHUEM PACTBOPCHHOI'0 B BOAC KHUCIOpOAA.

A g HUX ~ TOTOMKOB  (Ha3eMHBIX  MO3BOHOYHBIX)
COBEpIIICHCTBOBAHUE JIETOYHOTO JIBIXaHUS SIBHJIOCH
apoMopho30M.

216



Kaxkux yuyanmmxcsi CIpoCUTh HToru ypoka

Bonpocel, Tpedyionme YT0 NOATOTOBUTH K CJIEIVIONIEMY VPOKY

J0paboTKH

Oobapjaenusa 1 undpopmanusa || g 3aMeTOK VUUTEIsI

AJIS VIHAIIMXCHA

217



Ypok 7 (59). KoOHTPOJILH0-00001IAI01IINIT VPOK MO TeMe «OCHOBBI VUEHUS

00 DBOJIIOIIMN

3aja4yu ypoka

Cucmemamusuposams u
0000WUMb 3HAHUS Y4AUWUXCSL
00 OCHOBHBIX NONOINCEHUSIX
yueHus 06 36010YuUU.

IIpoBepka ¥ cucreMaTu3anus 3HAHUKA

OoopvyaoBanue

Tabauywvl u Opyeue Haensi0Hble
nocobusi, Komopbie
UCNONB308ANUCH NPU U3VHEHUU

memebodl.

DopMHupvVeMbIE H

Pa3BUBACMbIC ITIOHATHHA

Deonroyus. Ecmecmeennniil
omoop. Ilapannenrusm.

Komneepeenyus. /lusepeenyus.

Apomopgho3. Houoaoanmayus.

lecenepayus.

3aganue HA OM

IIpopabomamsv «Kpamxoe
cooepaicanue 21asbly.

VYpok 1ienecoodpa3Ho nmpoBecTy B (hopme ceMuHapa.

Bormpocs! 1y1st 00Ccyx1eHus:

1. WcTopust B3rIS0B Ha 3BOFOIUIO )KUBOU MPUPOJIBI.

2. B wem pasHuma B OOBSCHEHHMH BO3HHKHOBEHHUS KOHKPETHBIX
npucriocobnenuit mexay XK.b. Jlamapkom u Y. JlapuaOoM?

3. Jlamapk cuMTan, YTO BAXKHCWUIIYIO pOJIb B HW3MECHYMBOCTH
opraam3moB umeer cpena. CoriaceH mu ¢ HuM Obu1 Y. [lapBun?
KakoBa Bara Touka 3peHwHs [0 3TOMY BOIIPOCY?

4. Yem moHsiTHE «O60pH0a 3a CYIIECTBOBAHNEY OTIMYACTCS OT IMOHITHA
«ECTECTBEHHBIN 0TOOP»?

5. KakoBa poiib reHeTHKH B (hOPMUPOBAHHUHM COBPEMEHHBIX B3TJISIIOB
Ha DBOJFOIUIO OPTaHUIEeCKOTO MHUpa?

6. KakoBa poJib opranusma, oIyJIsSiui 1 OMOre0leHO3a B IBOJIIOLNN?
7. Tunbl BOTIOIMOHHBIX U3MEHEHUN U UX 3HAYEHUE VISl SBOJIFOLIMH.

8. 'maBHBIE TMHUHT OBOJIIOLMHU U UX POJIb B 5BOJIIOHH.

9. Cucrema OpraHU4ecKOro MUpa Kak 0TOOpayKEHHE €T0 IBOJIOIIHH.

O0001IcHNEe MaTEePHUAJIA TEMbI

B 3akmtouenue ypoka y4yuTenb JeJaeT KpaTtkoe 0000IIeHue U
(dbopMyIupyeT OCHOBHBIE BHIBO/IBI:

1. 9BOJ’HOI_[I/I$I — 33KOHOM€prII7[ nponecc UCTOPUYCCKOro Pa3sBUTHUA JKUBO
MIPUPOJEI.

2. MaTepI/IaHOM JUIA OBOJIFOIIMOHHOI'O ITpoHecca ABJIAIOTCA HACJICACTBECHHBIC

M3MEHEHHS, OCHOBY KOTOPBIX COCTABIISIFOT MYTAIIHH.
3. I'maBHBIM JBHKYHIIMM (AKTOPOM 3BOJIOIHOHHOTO MPOIECCa SBISETCS
€CTECTBEHHBIH 0TOOP.

4. OpranusM — OOBEKT 3BOJIOIHUOHHBIX MPEOOPA30BAHUM; MOMYNSAM —
OCHOBHAsl ©JMHUIA 3BOJIOIMH, OHOTEOIEHO3 — apeHa HBOJIOLUOHHOTO
npotecca.

5.CoBpeMeHHast TEOPHsI IBOIOIKHU BKIIIOYAET B Ce0s BAYKHEHIIINE MTOIOKEHHUSI
TCHETHKH, MOJICKYJIIPHOW OWOJOrMH, 3KOJOTHH, HO OHA ONHUpAaeTcs Ha
JTAPBUHCKYIO KOHIICTIIIHUIO.

JIOMOJHUTEJILHBIA MATEPHAJT

Ha ocHOBe KOMILIEKCa MPENCTaBICHUNA O MHUKPO- U MakKpO3BOJIIOLIUH,
cinoxuBmmxcst B 30-40 romer 20 Beka, Obuia cdopmymnupoBana
CHUHTEeTHYeCcKass Teopus H5Boiiolnu. COBpEMEHHBIN 3Tal pa3BUTHUSA

OBOJIIONMOHHOI'0 YUYCHHA XapaKTCPU3IYCTCAd HMCIOJB30BAHUEM AAaHHBIX

MOJICKYJIIpHOW  Owmoyormm it Oojiee  TIyOOKOTO  TTOHMMAHWS
MEXaHW3MOB  HACJICJICTBEHHOH  HM3MEHUYUBOCTH, IMPAKTUYECKOTO
MPUMEHEHUST  OCHOBHBIX  €ro  TMOJOKEHMH K  mpobiemam

AHTPOTIOTEHHOTO HW3MEHEeHHs Ouocpepsl W yNpaBICHHUA IKUBBIMU

MIPUPOTHBIMU PECYpCaMHU.
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I'naBa 8. Bo3HuKHOBeHHUE U pa3BUTHE )KU3HU HA 3eMJie

Ypok 1 (60). 'Mnore3bl BOSHUKHOBEHHUS KU3HHA

3aja4u ypoKa

Tosnakomums yuawuxcs ¢
OCHOBHBIMU 2UNOME3AMIU O
BO3HUKHOBCHUU JHCU3HIL,
PACKPbIMb PA3IULUS 8
nooxo0ax K 00bsSCHEeHUIO
BO3HUKHOBCHUSL HCUSHU C
PENUSUOZHBIX U HAYYHBIX
nO3UYULL, NOKA3AMb, KAK
MEHANUCH 63271500l HA
B03HUKHOBEHUE HCUZHU NO Mepe

HAKONJEeHUA HAYYHbLX 3HAHULL.

Qo0opyroBaHue

Tabauywl, unrocmpupyrowue
2UNome3vl NPOUCXOHCOCHUSL
JHCUBHU

AKTVAJIU3AIUA 3HAHWM:

OO6cyxaeHne BOIpPOCOB:

1. YUro takoe runoresza? 2. Yem runoresa OTIMYaeTCsl OT 3aKOHA
win teopun? 3. Yro Takoe HayuHbli MeTton? 4. B uem
3aKJIIOYAETCsl  OCHOBHOM Meroza’?

IMPUHIHIT HAay4YHOI'O

(@Pponmanvusiti onpoc-beceoa)

HN3ydyeHne HOBOIO MaTepuajaa

1. TIpoGnema BO3HHUKHOBEHHUS KU3HU. (OCHOBHBIE THIIOTE3BI
BO3HUKHOBEHUSI XU3HU. (Pacckaz yuumens).

2. Kpearnmonusm. Pasznuumsi B mOAXoJax pEUTHH W HAYKH K
OOBSICHEHUIO  BO3HUKHOBEeHMsI  ku3HU.  (Pacckaz ¢
anemenmamu beceobl).

3. 'unote3a camonpou3BOJIBLHOTO 3apokaeHus xu3nu. (Pacckas
YVUUTEISI ¢ UCTIOJIb30BAHUEM TaOJIUI] M PUCYHKOB YICOHUKA).

4. I'uniote3a nancnepmuu. (Pacckaz yuumens,).

5. T'nmoTte3a OMOXMMHYECKOW IBONIONMH. (Pacckaz yuumens).

3akpenyieHue HOBOI'0O MaTepHaJia

dopmMupvembie 1

pa3BUBAaCMbIC ITIOHATUSA

Kpeayuonusm.
Camonpousgonvroe
3apooicoenue. ['unomesa
nancnepmuu. I’ unomesa
OuoOXUMUYeCcKoU 380TI0YUU.

3aganue HA TOM

Hzyuume § 8.1. Omeemome na
80npocwl 8 KOHYe napazpaga.

OOcyx1IeH1ne BOIPOCOB:

1. TloueMy He cymiecTByeT NMPOTUBOPEUUs MEXKAY HAy4YHBIM U
PEUTUO3HBIM OOBSICHEHHEM BO3HHKHOBeHHUs >ku3HU? 2. Kak
ObLIa OIPOBEPIrHYTa IMIIOTE3a CAMOIIPOU3BOJIBLHOTO 3aPOXKACHUS
xkm3Hu? 3. Ilowemy  rumorely  TaHCIEPMUU  HENb3S
paccMaTpuBaTh Kak THUIOTE3y O BO3HUKHOBEHHM IKU3HH?

(Dponmanvusiii onpoc-beceoa).

JIONMOJHUTENbLHBIH MATEePHAJI

Benukuii Apucrorenb, u3ydas YrpeW, YCTAaHOBHUJ, 4TO Cpeau
HUX HE BCTpEYaroTcs ocobu ¢ HMKpod win Mojokamu. Ha
OCHOBAaHUU 3TOT0 OH MPEATNOJIOKHUI, YTO YIPU POKIAIOTCS U3
«KOJ0AaCOK» Mila, 00pa3yOIIUXCsl OT TPEHUSI B3POCION PBIOBI O
TTHO.
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Ypoxk 2 (61).

PasBuTtne mnpeacraBJieHUd O BO3HUKHOBEHHMH SKH3HW.

CoBpeMeHHbIE COCTOSTHHE MTPO00JIeMbI

3ajga4yu ypoka:

Tosnaxomumo yvawuxcs c
COBPEMEHHbIM COCMOAHUEM
I’lpO6JZ€Mbl O 603HUKHOBEHUU

IIpoBepka 3HaHu

O6CY)KI[€HI/I€ BOITPOCOB: 1. Kakme rumore3nl BO3HHUKHOBCHHS

)KU3HA BaM u3BecTHBI? 2. [IloyemMy mpeacTaBiieHHME O

boxecTBeHHOM IMPOUCXOKIACHUN KHU3HU HEJIb341 HHU

HCU3HU. MOATBEPIUTh, HU omnpoBepruyTh? 3. Ha kakoil Bompoc He
oTBeuaeT rumote3a naHcnepmuu? 4. Kakue ONBITHI MOKa3aiu
HEBO3MOXKHOCTh CaMO3apOXJACHUS KU3HU B HACTOsIIEe Bpems?
(Dponmanvuwiil onpoc-beceda).

Oo0opynoBanue H3yuyeHue HOBOIO MaTepuaJia

Tabauysl, unrrocmpupyrowue
coepemeHHble npedCmasieHus o

npoucxoofcdeHuu IHCU3HU.

1. Tunoresa Omnapuna — XonnpeHa. (Pacckaz yuumena c
UCNONIb308AHUEM MAONUY U PUCYHKOB YUeOHUKA).

2. CoBpeMEHHBIC THIOTE3bl MPOUCXOXKICHUS XU3HU. (Pacckasz
yuumes ¢ d1emeHmamu o6eceowl).

3. OcHOBHbIE JTambl pa3BUTUS JKU3HM Ha  3emJe.
(Camocmosamenvuas paboma yyawuxcs ¢ mMeKCmMoM U puc.

VUeOHUKA ¢ NOCIeOVIOUWUM 00CYHCOEeHUEM).

dDopMHupvVEMBbIE H

pa3BuBaceMbIC IIOHATUSA

Koayepsamui. IIpobuonmai.

3aganue Ha 10M
Hzyuume § § 8.2, 8.3 u 8.4.

Omeemovme na 60npocel 6

KoHye napazpagos. I unomeswvi
0 NPOUCXOHCOEHUU
9VKAPUOMUYECKUX KIIeMOK

uzyyaemcs axkyibmamusHo.

3akpenieHue H3Y4YeHHOI0 MaTepuaJia:

O6cyxnenue BompocoB: 1. Kakue  OCHOBHBIE — 3Tarbl
BO3HUKHOBEHHUSI U PA3BUTHS KU3HU HA 3€MJI€ MOKHO BBIJIETUTH?
2. Kakue rumote3bl IPOUCXO0XKIECHUS dYKAPUOTHUYECKON KIETKU
BaM wu3BecTHBI? Kakue (akThl CBUIETENHCTBYIOT B TMOJIB3Y
TUIOTE3b CHMOMOTHYECKOTO MTPOUCXOKACHUS DYKAPUOTUUECKOM

KIeTku? (@ponmansvHulil onpoc-beceoa).

JIONMOJTHHUTEJIbLHBIA MaTEPHAaJI

['mnoreza A.M.Omapuna - Jix.XonneiiHa Oblla OpUHATA |
pa3BHUBajlaCh MHOTUMH yueHbIMU. B 1947 r. aHrmiickuii ydeHsli
On
KU3HHU:

Jbxon bepHan cdopmynupoBan rumoresy 0Ouomossa.

BBIJICIIMJI TpU OCHOBHBIX  OTalla q)OpMI/IpOBaHI/ISI

a0HOreHHOE BO3HHKHOBCHUC OpTraHU4YCCKUX MOHOMCPOB

(xumuueckuit), QGopMHupoBaHHE OHOJIOIMYECKHX IOJIUMEPOB
(Mpe1ONONIOruYecKrii) 1 BO3HUKHOBEHHME IEPBHIX OpPraHU3MOB

(Ononoruueckuit).
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Ypok 3 (62). PasButHe 'KM3HHU B apxee, MPOTEePo30e M Majaeo30e

3aga4u ypoka

To3nakomums yuawuxcs c
oelleHueM ucmopuu 3emau Ha
9pbl, NEPUOObL U INOXU, 0amb
npeocmasienusi 0o
ocobenHocmsx (uopwvl u payHul
6 apxee, npomepo3oe u
naneosoe; pacuupums
nPeoCcmasieHuss 0 21aeHbIX
apomopgho3ax, noasueuIUxcs 6
MU IPol.

Oo0opvyaoBanue
Tabauywl, untocmpupyrowue
paseumue HCUsHU 8 apxee,

npomeposoe u najleosoe.

DopmMupyeMble U
pa3BuBaeMble NOHSITHUSA
Ipa. Ilepuoo. Snoxa.
Kamapxeri. Apxeti.
IIpomepo3oii. [laneo3soii.
Mes3o3ou. Kaunosou.

[laneonmonoecus.

IIpoBepka 3HAHUI:

1. Tumore3a aOGMOTEHHOTO 3apOKICHHUA JKU3HH H €€
JKCHEepUMEHTaNbHOe ToATBepkaeHue. 2. Kakas npobiema
ABIIsIETCSA HanboJiee CI0KHOW B BOPOCE BOSHUKHOBEHUS JKU3HU?
3. KakoBbl OCHOBHBIE 3Talbl DPa3BUTUS JKU3HU Ha 3emie?
(Omeemwi yuawuxcs y 00CKU ¢ UCNOIb308AHUEM MAOIUL).

HM3ydyeHne HOBOIO MaTepHaJa:

1. Jlenenue wucropuu 3eMiId Ha 3pbl, MNEPUOIABI U DIOXMU.
HocTtmxkenus naneontonoruu. (Pacckas yuumens,).

2. PasButme ku3HM B apxew. Baxueimme apoMopdo3bl.
(Paccka3z yuumens,).

3. PasButme xu3HH B mpoTepo3oe. [1aBHBIE apoMoOpQO3BbI.
(Paccka3z yuumens ¢ snemenmamu beceobvl).

4. Pa3BuTue Ku3HM B Tajgeo3oe. [aBHbIE apoMOpQoO3BbI.
(Paccka3z yuumens ¢ snemenmamu beceovl).

3akpenieHue HOBOI0O MaTepHaJia

3anonHeHue TaOMUIBl «DBOJIOLMS >KUBBIX OpPraHU3MOB Ha
3emne» (Camocmosmenvhas paboma yyawuxcsi ¢ mekCmom u

puc. yuebHuKa).

Ipsl IIpeacraBurenn [pencraBuresnn
daopsl dayHnb1

Apxerickast

IIporepo3soiickas

ITaneosolickas

JIOMOJHUTEJLHBIA MATEPHAJT

3aganue HaA OM
Hzyuume § § 8.5u 8.6.
Omeemovme Ha 80NPOCHI 6

KOHYe napazpaghos.

Camble KpyIHbIe 6€CITIO3BOHOYHBIE MATIC0305 — PAKOCKOPRUOHBL.
N3 HHMX 10 Halero BpEMEHU COXPAHWIUCH IPEACTaBUTEIN
CEMEICTBA MEUEXBOCTOB.

N3 XOpHOBBIX >KMBOTHBIX  MaJ€O030MCKOM 3pbhl JO HAIIEro
BPEMEHU COXPAHWIIMCH OTAEIbHBIE NMPEACTABUTENIN KUCTENEPHIX

pBIO (namumepus).
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Ypok 4 (63). PazButHe >KM3HU B Me3030€¢ H KAWHO030€e

3agaum vypoka

Ipoodonscums popmuposanue
SHAHULU O 3AKOHOMEPHOCMISX
Ppaseumuisi JHCu3HU Ha 3emie Ha

OCHOBe aHanu3a 0cobeHHocmel
OP2AHUYECKO20 MUPA 8 Me3030€
U KatiHo30e, pacKpvlme
IBONIOYUOHHOE 3HAYECHUE
apomop@o3086 u

IIpoBepka 3HAHMU

OO6cyxaeHne BOIpOCOB:

1. OxapakTepusyiiTe COCTOSSHUE OpPraHMYECKOT0 Mupa Ha
NPOTSHKEHUM  apxedcko  »pel. 2. Kakue  BaxHeuiine
apoMop(}o3bl MPOU3OLUIA B apXEHCKYIO, MPOTEPO3OUCKYI0 H
nasieo30Mckyro 3pbi? 3. Kakue ycioBus crmocoOCTBOBAIN BBIXOTY
pacTeHUd W KMBOTHBIX Ha cymry? 4. Kakume mnpucrocoOieHus
BO3HUKAIOT y PAcTEHUN M YKUBOTHBIX B CBSI3U C BBIXOJOM Ha

cymy? 5. UeM O0OBSCHUTH MPOIBETAHHUE MMAIOPOTHHKOOOPA3HBIX

uouooanmayui. U 36MHOBOJHBIX B KapOOHE M UX IOCTEINIEHHOE BBIMHUpPAHHUE K
KOHITYy nasieo30s? (@poumanvhsiii onpoc-beceoa).
H3yyeHune HOBOIO MaTepuaJa
1. PasButue xu3Hu B Me3030€. OcCHOBHBIE apoMop(do3bl H
OoopyroBaHue uauonantanuu. (Pacckas ¢ anemenmamu beceowl).

Tabauywl, untocmpupyrowue
pazeumue HCU3HU 8 Me3030€e U
Kaunosoe.

2. Pa3Butne *u3HU B KaliHO30€. OCHOBHBIC HaIlpaBJICHUS B
IBOJIOLUM PACTEHUM M KUBOTHBIX. (Pacckaz c¢ snemenmamu

beceovl).

3akpenyieHue HOBOI0O MaTepHaJia

dopmMupvembie
pa3BuBaeMble MOHATHSA
[laneoecen. Heocen.

Anmponozen.

3aganue Ha 1OM

Hzyuume § § 8.7u 8.8.
Omeemvme Ha 60npocwl 8
KOHYe napazpaghos.
Ilooecomosumwcs k
KOHMPOAbHO-0000warowemy

YPOKY.

3anonHeHuss TaOIUIbl «DBOJIONMS JKUBBIX OpPraHU3MOB Ha
3emne» (Camocmosmenvras paboma y4auwjuxcsi ¢ mexkcmom u
puc. yuebHUKa u npoooJidiceHue).

Ipsl IIpencraBurenn IIpencraBuresin
dopsl dayHnb1

Mes3o3oiickas

Kaiinazorickas

JIOMOJTHHUTEJILHBIA MaTEepPHAaJl
B CBA3HU C YCOBepH_IeHCTBOBaHI/IeM OpyI[I/Iﬁ OXOThl 4YCJIOBCK BCCbMa

OBICTPO, BEPOATHO BCErO 3a [Ba - TPH THICSYENETHS, HCTPeOMI
KPYIIHBIX KOIIBITHBIX U MAMOHTOB - OCHOBY CBOEI0 IIUILEBOIO palliOHA
Toro BpemeHu. OX0Ta He MOIJIa YK€ 00eCleunTh NPOIUTAHUE JTIOJIEH.
YenoBek okazaics Ha I'paHH TOJOJHOH CMepTH M Obl1 oOpeueH Ha
BBIMUPaHHUE.

OpHako cynp0Oa denoBeka okasanach WHOM. OH mepemien K 3emiene-
JIMI0, @ HECKOJIBKO IMO3JHEE M CKOTOBOJACTBY, T.C. JIIOAH IIPEOJOJIEIH
SKOJIOTMYECKUI KPU3UC, CO3/1aB HCKYCCTBEHHBIN KPYrOBOPOT BEIIECTB
B IIPUPOJIE.
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Ypok 5 (64). KoHTPOJaLHO-0000mIAIONMIE 10 TeMe «BO3HUKHOBeHHE W

pa3BHUTHE KU3HU HA 3eMJIe»

3aja4yu ypoka

Cucmemamu3suposams u
0000WUMb 3HAHUS Y4AWUXCSL O
BO3HUKHOBEHUU U PA3BUMUU
JcusHU Ha 3eme.

OoopvyaoBanue

Tabauysl, unrrocmpupyrowue
paseumue JHCusHu Ha 3emie,
mynsicu «HMckonaemvie ghopmol

HCUSHU) .

IIpoBepka ¥ cucreMaTu3anus 3HAHUNA

Ypok MOKeT OBITh MPOBE/ICH KaK CeMUHAP WK KOH(DEepeHIIHs.
Bormpocs! 1y1st 00Ccyx1eHus:

1. CoBpeMeHHBIE TIPEACTABJIICHUS O BO3ZHMKHOBEHWUHU JKU3HU Ha
3emue.

2. OcHOBHBIE ATaMbl Pa3BUTHS KU3HU HA 3eMUI€.

3. [loapa3aenenne UCTOPUM KM3HU HA 3eMJIe Ha SPbI U IEPHOJIBI.
MeToapl ¥ pe3yJbTaThl MAJICOHTOJIOTHYCCKUX UCCIICTIOBAHUM.

4. W3menenue cocraBa arMmocdepnl. IlosBneHue mporiecca
($hOoTOCHHTE3a M €T0 3HAUCHHUE IS Pa3BUTHSI )KU3HU Ha 3emMIle.

5. OcHoBHBIE apOMOP(03bI PACTCHUI U UX POJIb B IBOJIIOIUH.

6. OcHOBHBIE apOMOP(O3bI ) KUBOTHBIX M X POJIb IBOJIFOIUH.

7. WmumomanTand B OpPraHUYECKOM MHPE — HaIpaBlICHUE
ABOJTFOIIMN PACTCHUH M )KUBOTHBIX.

8. Me3o3oiickas 3pa — 3pa pa3BUTHUS M PACIBETa JUHO3aBPOB.
Taiina nx ruoenu.

9. IlposiBeHrEe CONPSKEHHOMN BOIOIUN PACTEHUN M )KHBOTHBIX
Ha TPOTSHKEHUU PA3BUTHS KU3HM Ha 3emiie. (DPponHmanvHblil

onpoc-beceoa).

DopMHupvVeMbIE H

Pa3BUBACMbIC ITIOHATHHA

Deonroyusi. OcHo8HbIE IMANDL
Pazeumusi Hcu3Hu. Ipol.
Ilepuoowi. Apomopgho3.
Houoaoanmayusi.

3aganue HA IOM

Tlooeomosumucs k umocoeomy

KOHmMpOJo 3HAHUI.

JlonmoJHUTENBLHBIA MaTepuaJl

@doTOoCHHTE3  ChIIpal OrPOMHYI pPOJIb B  pa3BUTHUHU
OpPraHUYeCcKOTro MUpa M 3BOOLUHN 6Hocdepbl. O30HOBBIN 3KpaH
3alIUTII TUIAHETY OT T'yOUTENbHBIX YIbTPO(HUOIETOBBIX JTydei.
OTO MO3BOJMIO XHMBBIM OpPraHM3MaM pa3BUBATbCS B BEPXHHUX
CJIOSIX BOJIOEMOB, XOPOLIO OCBELIAEMBIX M IPOTrPEBAEMBIX
COJIHLIEM, a B JlalbHEWIIEM 3aBoeBaTh cymy. [Ipounecc npixanus
JHEpruei, 4YTo AaIo

obecneunn OpraHu3MbI TOIYOK K

BO3HUKHOBEHHIO MHOTOKJIETOYHBIX OpPraHU3MOB, ux
JAJIbHEUIIEMY PA3BUTHUIO U YCIIOKHEHUIO.

[ToctemeHHO MeXIy aBTOTPO(HBIMM  OpraHM3MamMu U
rerepoTpodamMu yCTaHOBUIIOCH paBHOBECHE, KOTOPOE MPHUBEINO K
cTabmin3anuu HOBOro cocraBa arMmocdepsl. CopmupoBaimch

COBPCMCHHBIC KPYT'OBOPOTHI YIJICpOJda U KUCJIIOpOJa.
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